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MZtlX^Z Well, 1987, 50, 823] 0 4i»tt>HER2 (ErbB2 £ fc tt Neu t 

£ tjBtti£*lTI^-5 [Cancer Res., 1991,51, 4430-4435; Cancer Res. , 199 
2, 52, 3636-3641; Cancer Chemother. Pharmacol., 1993, 52, 1—19. 

s^k, :iif,g»D-»^t-fi«, pl Bs mm®, -ky&s 

10 5 £ t jO^StlTV^S [Afec/. flt/ii. , 1991, 47, 87; Expert. Opin. Invest. D 
rugs, 1994, 5 (6), 577-596; #BB¥ 5-208911], £fc«<D&^fc§i&©^]liL 

995, £22, 895-898; Cancer Res. , 1995, 55, 3772~3776] 0 Lfc^'oT, 5 s " P 

6 - 7 3 0 2 5 -*§-^$L 5-2 0 8 9 1 1 H *#fFf£ 2 9 9 4 1 

6 5 #4itS, 2-508657 5 ^ f± £ fc Diane H. Boschelli 

flJftiftCtfX [Drugs of the Future 1999 24(5), 515-537; ]T'H8^£frl 

EGFg^«t, HER2, E r b B 3^LtE r b B 4O4i0g»H 
CEr bB7 7 0-i:lU C;ftb£^#l^±fi5:^xD^#£^f&LMf*l 
itWeafcttEflFffl^jj.b^S [/. Cii/i. (tocoi. 2001 75 (18s), 32s-40s] „ 
fllfctf, EGF5§»J:HER20*^ia •? E G F W&VL X 5 

25 ZblZMMZilZZtfrftlbtlX^Z [Cell 1987 55. 287-292] . •£ Lt, ft 

'll^SiCf^fci [Cim Cancer Res. 1999 5, 4164-4174] „ ?L0 
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t<D$&'£i>hZ> \J. Steroid Biochem. 1989 34, 123-131] „ 
(l) TE-^ (I) 



^^/S, - h^S, C,~C 8 7^S, C^CeT/^^-^ -S (O) 
-NR 14 R' 5 R 14 ^J;^R 15 «^tbm^LT7K«^, C X ~C 
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r 27 so 2 nh- <3fc«K R"in^*;;/iT«^Ti>tUKc,-c s 
■Tju*,um&&-t„ ) s (r 2 »so 2 ) 2 N- R**t±*»*y /St® 

5 eCOCH 2 CO-, Me SCH 2 CH 2 CO — , NC'CH a CO- ( 




(5£«K Xf3-C(0)-XI2S0 2 -£3gU R\ R 5 t3£VR'lt^ti?ti1ba: 
15 R\ R 3 (D^tJ (D-^tK 




fcoTRSrJgtfL. -O-, -S-, — N R 1 0 (5fc«K R 1 °fi*^JSlWmc 
!~C 5 Tyu^f7^$rg-f „ )^^LT^tt J: 1/ ^ C 3 ~ C 8 cd i/^ p7;v^ u->-.§r 
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C^CsT^y ^^^-^r->S, ~N(R 16 )-(CO) u-(CR 17 R 18 ) v 
-(CO) j — R 1 9 <ifc<K R 16 tt, a)*^®^, Xfi b ) •>7/S , o L<iiC, 

R ,8 li^tb-?:*^j&Az:L-C, 7kSyiH=-Xttc , ~c 5 7;v^i^f u ufcitf j 

(CH 2 )p 
(CH 2 )q 

-S (O),-. 0$*, gli0-2©S^Sr^-t- o ) , ^tf^SXfl-NR 20 
- (5£f, R 20 l2a) 7K«^, b) C j-CsTA-^/U^A-*^/^, C) C, 
-CsTyW^y-r/VS, d) Cj-Csr/^dr-^/^^I, Xtte) ->7y 
S, k Kn^->Ifc L< ISC^CgTA^^gT^&^T^Tfc J;^^C l ~ 
• — y — (CH 2 )k— W 
(CH 2 )t 

U WflTK^ig^-, b KP^g, C 1 ~C s 7^3^fv'^ C^C s Tyv*/-f ■ 
^tX^^y-i-^/uxiiCONR^R" (5£*, R 2 1 . R 22 fi^tt^tb 

milt, Tk^/i^xfiCj-CsT/v^/pg^^^ ) ^it 0 } ]-c 
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(2) TI2-^ (I) 



T/l^/l^ C^CsTyl/n^-yl, -S(0) f R 13 (iC^, flio~2©I|5r 
R^liC^CsT^Jr/l-S^^I-) , — N R 1 4 R 15 (5£f, R 1 4 *Ji 

r\ R^^fn-^-^-fi, 

R 27 S0 2 NH- R 27 Ji^^*y y gTig&^ftT^-Ck^Cj-C,; 

T^^g^l") % (R a8 S0 2 ) 2 N- R 2 8 tt^-^* V / g-C€& $ 

15 tlX\,^Xi> £\> S C s T^*^&$:mi-) v C l ~G s 7/i'3^->l ) Me CO 

CH'jCO- MeSCH,CH,CO- NCCHjCO", 



(5£4>, Xti-C (O)-XfSS 0 2 -£|SU R\ R s *5iU!R 6 |t^r^^H^AL 
20 CsT^/H:^?^^ - 1 --f L< ttv? (C ^CsTVV^/W 
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r\ r 3 corny <D—]jj)K 




CH=CH — • 



' {5£ip x R 8 , R'i±Z?L?ftmtLLX, a) b) C x -C 5 T^=> 

5 g^g&£;ft,T^Tt>«fcV^C ^CgT/l^/Vg&^U ml40~3<D«£^U 
R 1 \ R 12 «^ixWJffi3iLT7RmiI^XIiC 1 ~C s r^dr/l'^^^L, Yli, 

I 1 -N(R 11 )-(CO)u-(CR 1? R l8 )v-(CO)j -R 19 (5fc«p , R 1 6 it x 

io c^CsT/^^s^u, r 1 7 x R i, «t-tii-enasLr, zk^^-7-x(ic 1 

~C 5 T/varvUg£^U u*5£tf j (40X141 fr3BU v}4l~5©»£^ 
U R 19 f4, 7k^m^-> t Kn*5"£ % ^r/g, 7$;l, C^C J/V^ 

*^*y/3£, 4-0,-057^^^7^^-1 — r/KXiis? (c, 

15 2~5^»^-^i- 0 } , 

(CH 2 )p 

/ \ 

(CH 2 )q 

*/v#^5Xi4 N R 2 0 (5£*, R 20 «tK^®^> C,~C s ^;i/*-s;vS, C 




(CH 2 )r 



(CH 2 )k— W 



(CH 2 )t 
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/V*y/S, XtiCONR 21 R 22 R 2 \ R^li^^^tL^ilLT, 7k 

(3) tie-As;* (i) 
R Wf . CD 

->7yS, - h p! ( C.-CsT/^S, C^C^/^^-yS, -S (O) 
, R 1 3 Oft*, f [iO~2<D^$c£|IU R 13 ttC v ~-C 5 T^*;Vg-£^-f 0 ) % 
— N R 1 4 R 1 5 (^■f, R^^it^R^li^tt^cMAl.LTTK^^, C,~C 

"To ) % C 2 ~C 6 T^^r~/^&Xit C 2 ~C 6 TA-*-/t^£^U 

R 2 f2. 

R 4 R 4 

>■ N> 

(5£<K Xli-C(0)-Xli-S0 2 -^IU R\ R 5 *3<tt^R 8 fi^:^^ctv34 
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5 R 3 




J:R 9 iS-Hli/j:ctC=0^it/i\ XftR* t R^-J&K&oT^tWU 
10 -O-, -S-. — N R 1 0 — (5£#, R^liTK^-^XItCj-CsT^dr^S 

©HSfc&^U R l \ R 12 »i^^^l£LT7k^^XftC 1 ~C s T/V'^xV. 

15 *^v-g, -N(R 16 )-(CO)u-(CR 17 R l8 )v-(CO)j-R 19 

^T-b&V^C ^CsTVi^/i^Sr^U R'\ R ,! li^'W|]iLt, &m 

(CH 2 )p 

-</ 

(CH 2 )q 
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-S(0) g - gteO~2©M£t£|g-fo ) x ^A/1f^^gXf±-NR 20 

/ (C \ 2,r 
•~N^ (CH 2 )k-W 

(CH 2 )t 

vmztiZffim (i) stztt (2) tifsico^vy >fi^t u< tt^eoii^ 

(4) TI5^ (la) 




1a 

t*^$^^^jE (l) frb (3) (Dv^-ftv^i (cEfcOte-g-^ii^ ii*©J|£j£ 

(5) m^&jimmztvzmK h->^<oit^6ii2 (4) te^oft:^ 
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(7) ^*X^||H[$f/N^~V(c^VxTTl5^^#MP^il5lt' , ->5' (2 0) 
■*»o^-ftu^i, 1^2, tvf^ l3> v*-f*ta»4; v^n*»5, l>-f*L7» 

#^6tJfc°-^ (26, ±0. 2" ) 

3. 3° % 6. 6° , 7. 5° , 9. 4° , 1 3. 9° , 1 7. 4° , 
1 9. 1° 

(8) 7k?n#j^ i/2zk?a#iT-£,.5jtfifa (4) f2«c<a{fc-£#j 0 

(9) TSBit (la) 



(10) ®^xf&®ft,<?-^iz&\,^xTm^i-&wm»&i&\i°-~? (20) © 

pfeOUvfi^l, H-f*ta»2, V*-fHj&>3, ^-ftb«»4, Vx-fn3i>5, ^fil 

^>6, xri, -r-<TOfcr^>sr*i-5Wsa (9) is«^m 0 

#fS«J^-* (2 0, ±0. 2° ) 

7. 1°, 10. 6°, 11. 9°, 12. 2° , 13. 8°, 17. 3°\ 
18. 4° 

(11) ttE (1) (io) ©i^fti^l fc!E*©fc<fi-fc£ur3M*«jcHFjS 
(12.) Mte (1) (10) ©V>-fn^l^fE^©fk^iS:=t3a^t1-5 




1a 
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(1 2) £fcfi (1 3) \Zftt&<DW.%Ma 

(15) Wind, (1) (io) m>f\fta>i KEtt«ffr&4&*tf$&fifc#£-f;5 

(16) ft&jW&tfKS&j^fcfc^ 

Bfr©fc*©flME (l 5) IBtt©f&fSE&V/xttTBS3!lfc#i-5 0 

Hi 14, la-l/2H 2 0 ASmroXRD^^-y^^ 

H2I4-, {k^-ft la-2TsOH Atg^OXRD^^-y&^t. 

**wofb**btt«riB-tta: (i) tJijns^t'/yvRi^**. 

f± % ^f-vug, n-yatVVS, iso-y^n f/U-g, i 

so-y^/Ug, sec-l/^vU-g, tert-7'^S > n-^yf;Vl, Jfc^'O'Tvi' 

7"P^^v-g x iso-:/P n-:/hf'>g, iso-^h^->aS, sec-y 

h^r->S, tert-^ h^VdfS, n— OTTU:*-*^*, 

£>*u % C 2 ~C 5 7/v^=^it LTft, t*^;ug x i-/p^ / vS i 2 - 

as, i — ^f=;n, 2 — i^T-frmm&mfbfi. c^^^^s 

£LT{4, i -y n e=/i/5, 1-7^-A-g, 1 — 

^y^S, wy^uy^s. ^uyyus^s^rf fetus. 
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-omm.. f^^mm.. m^mm, ^ifisi, :7*/n^ y^y*^*^ 

E t fiai^/^Sr, P r li^n f/vilflf. 
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K*t£'«rS'trfl^WWt, Wilftf^OJ: 5 hTJKatT**' (Scheme 1) D 




H 3 N^;-rV<'N — ( I ) 

(Scheme 1) 



R 8 



( I ') %miL\*T byh b*u7y> (£(T, THFi IS"t"„ ) % 5^?- 

MSOtffi-f, ) , T-t h-f !|/^©#/n l-yftjiMf, *9 J-A*. t 
ert-y^/-;v x Tk^^^D FVttttii*iJE*>SV^B:-t*L6»o»'^*jK , t', 0~ 
1 o^S(^> MJ cnf-A'TS v^xf ;V7 ^ fc°y^>, 4- (N, N-S*j* 

15 ^;ut^/) ey^y (jar, DMAPfcia-r. ) ^©^SSSifigfcsvMt&B* 
3 Dtt^ (I) ^Ri&tS^t^S. &tz2-.^ 
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5 oc^m ( r ') iwt5= hp.fk-a-^i d") £thf, v^^/vic-tvi^ 

h V )V<§v>%.-7v J-ZJ—?^, zk*ftf>:/n b> 

mm%£<D%m&<v : &&~F* tKWftr, i~5 o^go^©^ » v ^, 

10 5 > 5VN|m^^X^-C + 20 < C~+200 < C©?l^-C5^F ( g~4 8 fig ^ 

PA~4 S^Psa^jK/S^-frS^ife. ifc<5VMi#];itf LiAlH 4% NaBH 4> NaAlH^OCHjCHj 
0Me) 2 ^<D^ml^{b^s NaH ^Or&^Tk^'fkt)^ £ o3§7C^)fe{C i o LT 

15 ±«-j»*<r)., d") (i) ©fls-g-tttt, 

(Scheme 2) 

j3--(R 1 )n rb ^ m r» 
hut^ ./v/ o11 Vch-ch-w , , ,.. , 

• (a-) <m) (m 1 ) 

20 (ot f ^©JMS&iEUP'fcitf Qli^y'y >3t*>6 Hfc*fctt7- 

J Mtt^fcJStiK Li.MgBr, SnR 3( B (OR) 2 ; M' li L 
i, MgBr, S nR 3 > A1R„ B (OR) a , ZrCp 2 Cl Rit?k 
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JSC* (0) JfcBBr, I ^©^ayyjf^£H^- ; -twtettgEl^gbfcii 9 } 

#**>K. 7-fe l«= h y /i/*0^o h vtt«tt»fit«t>, tert-7 

■J* h !/ !7 > ^g£7KH# y -7^, 7 y A 0.001-0.5^1; 

©Pd (PPh 3 ) 4 , Pd(OAc),, PdCL (PPh 3 ) &(D'* ! 7*SVJ>&W > 0.001-0.5^1; 
<D Cul <$<omfc&m<Ol?&T * fc5V^fi^???5ET/ + 20 c C~+200 c CT-5^^~4 

10 8i*lWRjfcS*6::a:teJ:»>fl;'a-fc (l*> , ( I " ) ( I ) SrlSJtrs r 

i#T-#S. £©BR, fli^(in) (M = H) T H F , ^if;n-f /^Ox- 

r»«t*57tfyK(in) [M = Li,.M g x (xit/No^v^£^-r)]&;8^ 

T^^-^^lfk^i^^XlIt^ (-1H) [M=SnR 3 , ZnCK B(OR'),] 

ffiV^:ifct#5. )(M* =B r , CLtfXm' )(M* = Br, 

20 #OKfl5zk*5RfiS«E, DMF, DMSO. Tt h = K!) ^O^p hVttUtt 
JgiK'K tert-7"?/-/K TK^ro^o h ^tt«H4Sf«E3fo5 0^f±* 

tfO«l«lftiK, 0.001-0.5^ft?) Pd (PPh,) <, Pd(0Ac) s , PdCl 2 (PPh 3 ) ,£><5V^ 

(ft3 7- h) ^^^^trft^^-e-srtKioTtiia-jRa; d') , d 

") *fctt'(i) -C^$ti5fk-e-^)€r®i5i-rft 5. ^fc(ffi') (M* = Br, I) 
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^ig^f, n-y^y^l>A, ^^A^T-y ^XtCL. v (IE') (M 

' = Li)£Lfc&, 0.001-0. 5 ^gtf) Pd (PPh 3 ) 0 Pd(0Ac) 2 , PdCl 2 (PPh a ) 2 ^-(D ' 



d") *»e> (i*) -^it7c^?fe^ffiVN5ii^-ct, (it) (p 

' = NH,) /&* t> (E') (P' fi^^VTS K, 7^U^7? K^<t>T^ KSSrif) 
-©fgm^ffili, _hi£Lfc4b^ (I') frb (I) ^©*6-£ixJ££fflv^5 r. t 

£fc, _hl2-J&3£ (I) TltSW^»©5*>, R\ R'w^-fft^-;^ 

t{b^^(DI)$?5^t4ft^(ni , )t^S^r-K5t-et 5 (Scheme 2) „ 



ik&Wlt. ±IE-jR* (I') *y-cll(I")TS5^3x5>^^^<^9*>R 3 ^ 



(5£*, Y, R\ R 6 , R l \ R ia *5j:Z/mWteEfcj£*Ufc»*n 

^^y^om^M^U. o p ^ ^ yfoAp^yftlRfli**, dmf, 



(n') (p* = no 2 ) ^e,fb-a-4fc (n' ) (p' = NH 2 )-oi£&#sm, _h 
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Tk^coyn h^tttttt»j«*>5VM4-t*t&©fi^»|SEt, 0.0001-0. 5 *$M<OPd 
/BaS0 4 ; Pt0 2 , Pd/C«fe«jKit-«»tt***^Jl7cfrj:5^>W*tf 0. 1-5 
^fi.® LiAlH 4 , (i-Bu) 2 AlH.v?j}?7^&/i?^5 t Kn^,HfcSJ&, MV^TiOTk 

ftMZft b U&iz. £ o X hmtv § 5c 

fls-frto (in) fcitf (m' ) o^it^^o,, 

(n* ) ttfifSx-tf, ^f57tfvy^i|jj (m) (M=H) ^TH 

^b< M^t 5 -30 £ lC- + 150 c CO«T*;MxLlf LiAlH 4 , (i-Bu),AlH, R 3 SnH. 
Cp,Zr(H)Cl,Cp 2 TiClj-RMgX (Cp a $ S^ = yUg,R fttt7^^;uS, 

©^pyyfbitiJItSr irfcj: (m 1 ) <m' = Br, DKSEft-CtS. 

(Scheme 3) 




{k/g-fe (EI) (M = H) tt0iJx.»^, Scheme 3 iZ^T £ J ftJj&XW&Xg 0„ 
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to) 2 p (o) cc 1 3 t n-^f/HJ^^A^ofij; J-VMk&m*- 1 0 

HE*, n-^^^A^OtiDf^^ftt- 1 0 0r~+ 1 0 Ott 
(Scheme 4) 



R* 



r8 A r9 i R %*qr 27 ^"^NR^R 26 

(xfctp, R 24 |i. fcrn^Xft M) T/V=¥vw> >/ /PXSrSgU M,l4Li, Mg 
10 Br^fcttCeCl ,^11^ (S3) R 27 14*^5^ C^Cg.T 

/mf-/u5*fcl4C l -C s r^*>'-Y^SSr*L, R 26 , R 20 ft^^R (C 

ritrib) v _ (co) j-R 19 (^cp, =s-ia^-f4^iaiiii^T'fe5o ) 

jK *fc{iR 2E £R 26 #-^CfroTg£^j£U 



^(CH 2 )q 



V(CH 2 )k— W 
*^(CH 2 )t 

mzfc&Qi (JH) (m=0, M=H, YttRK:£*Lfc»!K <&LY=H 
"CfcS^£l&<) ©§&3ttf>i§"£ (Scheme 4) (utt, »JSt5^ h>ifc(17;i- 

20 ft Kfc^f ^/w^v?./^?^ k, y f-^A f y y^r -try h\ 
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A^©if-;^j^THF,yxf;n^f/K h/Wc y$f<r>&i% 

- 1 0 0°C~+ 1 0 0W5^~4 8l$MKJ&£-fr3w tK£ 9 T/V^~/V 

«£ (HI) (m=0, M=H, Y = OH) 6 0 TA^ 

ST. (,L<lir^bIl^»tfflt>0t:~15OlCt5^FI~4 8i|fp1 

t {-i r-y/Hb^tj t< li^-x^i^ (m) (m=.o > m=h, 

10 Y = C 1 ~C s 7^='di-~>S, £fc|-iC 1 ~C s 7A'#y -O^g) Sr&jt^t-So . 

F^hU/K h/i.xy, THF^iSfe», - 3 Ot- 1 2 01CT0. 0 
15 0 0 1 -0. 5ft©IS^W^, mtfSc (OTf) 3 , BF 3 -OEt' 

20 T'S'/Wfcrtfc&flljfcff. THF, ^^op^^y, h/V^y, 7-feh-hy/^ 

0. 00 1fi-0. 5|f<9CuCl, CuIfeiV^tiilft 

^©^{b^w«T, ^•f5T^^Sro , c~+i o o"c-c5^w~4 8 mm 

BLJ&Z#5Zi:K£y (DI) {m=0,M=H, Y=NR 25 R 26 (^ NR", 
R 26 (j:iSl^lLfci 9 ) } £ie|-f 6 r t tfT* 6. r ©^«fet?3RafC% 5 (M) 
25 {m=0, M=H, Y = NHR H R 16 ttltt^ft Lfcii 0 ) } fc*TU 

THE, vJxf^x-f^f^x^rMM, ^^^-©^h* 
§5t5&M, DM F , ^W^**->K, 7tb=H)/^©*^oh>tt|S 
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*£y-;K 7k^©^P h>ttfiH4^fc5l/Mi 

DMA? ^(D-gmmi&mab z^itizmi- b y v ?ahcq 

«t 9 (ffl) {m=0, M = H, Y = N (R ls ) - (CO) (CR 17 
R 18 ) v- (CO) j-R 19 (5t*, R 16 ~R 1! \ j :J3«fctf vligJ6fc£«Lfca 

ffc-g-fe (JH) ( m =l~3, M = H, Y = — N R 25 R 26 ; R 2 6 , R 26 fig£(;:£:gg 

L*:iI9, {ILY = H"Cfc5i^^<) ©*36o»^tt»*&r«fls^4fc(ni)© 

T, - 2 0t-+ 1 5 QtfS^~7 2ilTO$i3:5:ti:J: 9 (ED . {m 
= 1-3, M=H, Y = N R 2B R 26 (5£«K NR « % R 26 figEKSii Lfcil 9 ) } 

*um-f%^tftx'%*> c £<diz^ z<o^mxmmx%^> (no { m =i~3. 

20 M = H, Y = NH R 16 (S;*, R 1 6 itm^m Lfcil 9 ) } fc#U ±15 (JH) 
{m=0 % M=H, Y = NH R 16 (^^, R 16 imic^lg Lfcil 9 ) } 
%\<^<Dt®mte®$&BLfciC£ 9 , {k-a-ife (M) {m=l~3, M=H, Y = N 
(R 16 ) - (CO) (CR I7 R ia ) v- (CO) j-R 1 ' (5£cfi, R 16 ~R 19 S j 
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te^sb^ Wf^ra*)M5„ MS. fKA— A^§ "9 , - 

/&A-Ai39, -mcotimgiJ^Sg^ra^ -0-|Ei^e>$:[Hj#^Pi£ 
^^»6A,9fiiaLfcJ: Statin* 9 mh-tZW. ±!2&-%-fi 

^^td^L^oll^c^^-^^i Lt^t^Ci^tl^o HUie-« (I) 

is ^p^^-wfcfe^ig^M^^ii, %m, ur^^n, nuts m&vm 

Hr>ioo^gjt4W, 0H;Ltf7* h-*, h-;K 
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a-^itjjy/uif^^oM^^x^^fcftcftbo^®^^^)^ 
fflflK 5fc«ft*8, BUifcfflU 3£«J, BM&S9*:"&#LTV<*t 

mtftti. sife<t-s-«©flit, is^j^ t «x f ^ ->/k y ^ 7 7 y ^7/^ 

15 A-p— TAS ^"7i»p< * t: Ko*f K, ^^h^--T K ^7c:}o £tf h 7 
^fctt^ftfeO^JKOiS-a-'fe^Sr^U-C^Tt&V^ . 

£*a^> *fti#^*p©*»icj: ^#$fta;*yi>---W£-3;ft£. 

SSSr-^f LT^Tfe «tl\ — »J©®it^ffi{i, ^J^«*®#fF^ 2868691 

3095355 #«-^aKlB*Sft-CV^5. 
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fijsfcim, tsbimm, mmn. &mL (m^iy? h- 

10 ££0!l 

15 m^mnr X'-n tc ■, 

; 

4) mifa-j&iiJc (i) (DB^^(ommit7°u hy OH^fctt l h) ttttft 

*R| (NMR) *fc (3 0 0MHzXli2 7 OMH z , 3 0 

OMHz) iSXXf/Ztc&WM.X^f h/V$T*«£f8Lfc ; 'H NMR L 
25 iiV^S'Jl^ K (DMSO-d 6( DMSO-d 6 ) fe^VMJ 

^□□^a (cdci 3 , cdci 3 ) ^-e$!l£U it^yy Hitter hy* T/^-> 
y y (tms) %mmti-67**?m (6ppm) T^sa-u t a -^#j|giiTiet- 

fot^^S : s, -M ; d, ; t, -li ; q, ; m, ;. 
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br, ^P-FM 

5) TiaWBS-^^fflV^c : n-^*D-> (Hex SfcJi^f-^) ; Ac Tt.f-A' 
£; Ms >^V^;V*-^S; Tf h^^tn^^V^*^!; E 
DC 1 - [3 - (">'=f/V7 $ y)^P tVu] - 3 - X K&Bfett 

5 6) ^■Xj^0iff/^->li^T©^t-T s ay^Lfc a 

Diffractometer: PHILIPS PW1700 

Target: Cu 

Motiochi-o. : Graphite 

Tube Voltage: 40kV 
10 Tube Current: 30mA 

Divergence Slit: 1° 

Receiving Slit:. 0.2 mm 

Scatter Slit: 1° 

Range: 3-40° 2 0 

15 

<^M\\ fM-^P ^=/V)-4-> f /HT^r^ (4a) > 

;W T-ferx— h) (51. 5 g, 408. 2 mmol) „ ^{k;® (I) (2. 02 g, 20. 4 mmolh h 
\)a^^jVT%> (56.6 mL, 408. 2 mmol) io&Xf f-/U\i°^<y i?> (54. 3 mL. 
20 489.9 mmol) <D THF (480 mL) fiftt trSSET 2l*H8RJScF*^c SJBfKSriftffiL, 
a^l- tert-7'fv^ TTUac— TA' (200 mL) Mi, £fi£%&*Na®T?iAffl L 

tK^^'^APx., *J ? vx3*9*s (500 mL x 1, 150 mL x 3) tttliiLfc. $f±Jfl£ 

25 ««Bf|c«r#«K:J:9flFSll (60TC/5-6 Torr) L,»«ft** t 
fc (49.07 g, 72%) „ 
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4a: 'H NMR (CDC1 3 ) 5 ppm". 1.40 (s, 6H), 2.28 (s, 1H), 2.28 (s, 3H), 2.4 
9 (br s, 4H), 2. 69 (br s, 4H) . 

5 <&&m2 N 4 ~(3- -4- 7^P7s=^/) - 7 - [3- *fjU-3- 

(4 - / - 1 - fcf-ty *J~/U) - 1 - y^=.;P]-4. 6-3^/ U Vi^T $ V (2a) 
> 

1) iS-ffc^— A- (200 mL) {I 7-^ o o-6-- h P - W - ]) 

t 7-? n h D - 3ff - / U y-4-ty©M (16 3:1, 52. 0 B ; 

10 Leonard h . J. Org. Chem. 1975, 40, 356-363 iZUM) fcWDMF (0. 7 mL) 
^^Dx4B#p B ^p^il»£Lfc 0 £jES*&Jg*g|£@ L hA-^V (150 mL) ZMz.& 

(280 mL)£flO;L. ^?aT-a#tfc 0 :L0Mt£fc 3-^nn-4-7^P7-!) 

V (36.9 g, 253.6 mraol) ©^y/n^;-/^ (760 mL) £j&TL-fc 0 $ £> 
15 li*J?va*?l/ (300mL) $:in^.20 t CT*20^-^L7 v c o 7k«^T-^ : 3r- , i->' (600 

mL) %M?L, 20*Ct?fflS#«:jtt»tfc. ifcBNfcSrWBlU. ^^-^V (200 mLx2)-? 

SfcfrU ttJETKKIfbfc. ~/V (1 L)-tK (120 mL) Kin 

X., 7k<$T&# Lfta* bhV xf;l^7 5 > (30 mL) fcJJOx. fc„ ^^"C 1 BSfI8J» 
itJR*b&«#U * (700 mL x 2) T*i!fe#Lfc c TO§![4fc (65 g) £T 
20 ir h-.h y /V (1.2 L) T-ADf&^SfcU t BKJ«5"C&<& (7- * n D 

- 6 - = h D - 4 - ^rt/'J — A-) - (3-^Pti-4-7;l'tP7x=:;l') 7? 

> (54.6 g, 67%) fcfcfc. 

2) (7 - ^ a a - 6 - — h p - 4 - •S-f-/ ]) - (3 - ? D P - 4 - yju^ru 
7^~JV) 7*5> (14.2 g, 40.1mroolh l-(l,l-^fM-7at=/V)"4- 

25 ^f;H:V7i/y (4a) (10. 0 g, 60.1 mmolK ^ ^ {\M (I) (380 mg) , 

0=7 h7^(by7x=;V^77^y)^7i ? !)A (1. 39 g) O DMFjgfS (70mL) 
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iZ 50tT'^£ 15#Hfliii:fc&, YV^f-^7^> (l..39roL, 100. 0 mmol) £ 
UQ3L,m®®.& 14Ot;^5O»m0lj¥Lfc.Sl£*Sr*^««»b,MW* (300 mL) 
*Mx.tc 0 SE.fmtttk^?-* (200 mL x 2) T?#jfcfcj, »«Lfc. Mir 

> y -ftf^-ft J o-r h (^d o*;i/A - *9 / —A- ; g^if-A - / ? ; — 
A) fcftU Btftki-Z- hvfc (3 - ^op - 4- 7^P7i^)- {7- [3 
- ^"A - 3 - (4 - ^ ^A - 1 - -/-A) - 1 - - 6 - - h n - 4 - 

T%y (3a) (7.25b, 37%) 




3a 

3a: 'H NMR (CDCl,) 5 ppra: 1.54 (s, 6H), 2.28 (s, 3H), 2.53 (s, 4H), 2.82 
10 (s, 4H). 7.21 (t. J = 8. 7 Hz, 1H), 7.59 (m, 1H), 7.99 (m, 1H), 8.08 (s, 
1H), 8.80 (s, 1H), 8.81 (s, 1H). 

~hn#:3a (3.69 g, 7.64 mmol), gfcg? (5 mL) *3 «fc tf«$5fc (1.71 g, 30. 
6 mmol) 0)^9 /—A (100 mL)-* (50 mL) 20 ^jtj^ £ -frfc 0 

15 T. Si&f&K 10%^g£t- h y !>A7K«(90 mL)SrADx.> tifi-ClfWLfc© 
hT-iigiiUfCo ggffiSrscjjr/— /v (150 mL x 3)Tift#U ttfKfrM 
bfc^-bTk (100 nOfctafctJfttJto&iS&U &j*«**1?ft»tfc. $J±T& 
Utoh aWti"5T5 /fo,N 4 -(3- ^ aa -4 - 7/Wtn7x -AO - .7 - [3 
- ^/V - 3 - (4 - ^ - 1 - tA7-7^/l/) - 1 - y^- = ;U]-4, 6-^-^'/ y ^v 5 
20 75^ (2a) (3.02 g. 87%) £:f#fc 0 

jOc f 




2a: 'H NMR (CDC1 3 ) 6 ppm: 1.55 (s, 6H) , 2.30 (s, 3H) . 2.53 (br s, 4H), 2. 
80 (br s, 4H), 4.53 (br s, 2H), 6.93 (s, 1H), 7.11 (s, 1H), 7.17 ( t, J 
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^8.8 Hz, 1H), 7.53 (m, 1H), 7.88 (s, 1H), 7.93 (dd, J = 2. 5. 6.5 Hz, 1 

H) , 8.58 (s, 1H). 

<£-J5fc0!l3 (7 - /of - 6 - =. h u - 4- *i-^V -fr) - (3 - ^ D d - 4 - 

I) 2, h n^<>if y (4. 32 g, 15. 4 mmol) ©THF^f (250 
mL) ^T-lOS'ClC^aJL, 0.88 M'©7a=/H; ^^A/THF^fS (19.8 mL, 17. 

4 mmol) < OjSrTUfc. 30#&, DMF (5. 4 mL,. 69. 6 mol) «TL 

' t$>o < •? fc-20*C4T?#iaLfc.fiJS:ttfc*i«»**« (100 mL) feiHl 
10 £/3Mfe«rR«3^A' (80 mL x 2) L fe„ lil^I, ft 

fe<E>H|{£ (5.66 g) &7ir r- > (50 mL) l^Lfc„ 7K?pT, C <Dg??g{Cl Jones 
Kg (20 mL) £#o< DflPx., IJiStMLfc. EJftJKfc'f y7a/</—jv& 
*P*fc&, Mbfco 2 m o 1 /Lfcmiti- h ]) >7A7k^^ (100 mL) &APxii 

15 JSL4-7'n*-2-ihnSgJ|fS (1.95 g. 52%) 



1H), 14. 1 (br s, 1H). 

20 2) 4-yp*-2~- h agJcS#BE (1-80 g, 7.83 mmol) £0.88 N*fife{fc"*-M> !? 

(10 mL), BMfcm. (133 mg)\ ^y^n f^T/W^-^ (0.7 mL) &M 
X, TBTCfciPlftUfc. :n&»L/j!^a, t K7^> (1-1 mL) &^o< 13 fc 
flUx., 75t:T*2fifP^S:jS^^:fc 0 &J£8Efc*ifiU ttiKSrifciigLfc. WaufcBI 
ft&TfcVm&i-Z k t-?**?^ hy-^Wt (1.73 g, 96*) ri>#kftfc 0 




CO 2 H 



,'H NMR (DMS0-d 6 ) 6 ppm: 7.80 (br s. 1H), 7.98 (br s, IH), 8.25 (br s, 
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XX 



C0 2 H 



'H MR (DMSO-d 6 ) 5 Ppra : 6.62 (dd, J = 1. 5, 8.5 Hz, 1H), 6.95 (d, J = 1. 
5 Hz, 1H), 7. 56 (d, J = 8.5 Hz, 1H). 

3) 4-:/P^T> h^-A-g^ (1.63 g. 7.55 mmol) iZ @fg£*yVA T * 5? V (1. 
96 g, 18.9 mmol) K^->a^/-,p (25 mL) 7 S^Mii 

jMl-tz* mm*^J*T*iS^ (1.45 g ) €:^x.^t>(C6B#rfl3Sj5ltLfc 0 
-TTkmm (30 mL) £30;i, Ul>b<®#m, £/£«*tt8u ft*i"5ii«It 
t5 7-/o^-3tf-^ty'P>-4-ty (1.67* 98%) 



'H NMR (DMSO-d 6 ) Sppni: 7.69 (dd, J = 1.9. 8.4 Hz, 1H), 7.89 (d, J = 1. 9 
Hz, 1H), 8.04 (d. J = 8.4 Hz, 1H) , 8.14 (br s, 1H). 

^fifclfc (3 mL) £3S&flg& (3 mL) ©il^«|:7-^D t -3fl - 
y>-4-^^ (1. 67 gl 7. 42 mmol) £APx., 95^-100^"^ 1 P#M 

mLfc 0 K^M?r7K (50 mL) \z.&g % Ltz c zkT'iftfr Lfc&, & 

-^n-t-S-n - y >-4-^"^©fi 5. 6 : 1 <D&&®) (1. 3 g, 6 



o 



Br 




N 
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7 - 7'a * - 6 - ~ Y d - w - ]) y - 4 - #y 

l H NMR . (DMS0-d 6 ) 5 ppm: 8.15 (s, 1H), 8.27 (s, 1H), 8.61 (s, 1H). 

z<om&®i (i.26 g ) &&&,m 2-D tmmvfi&x* (7 - - 6 - = h P 

-4- ^r^-;/y nyU) - (3-^pb-4-7;^d73:^) (1.33 g, : 




(7-^D^-6-^hn-4-^rfy!)^/H - (3 - 9 a a - 4 - y jVir a 7 * = 

'H NMR (DMSO-d 6 ) 8 ppm: 7.46 (t, J = 9. 2 Hz, 1H), 7.77 (m, 1H), 8.13 (m. 
1H), 8.25 (s, 1H), 8.73 (s, 1H). 9.33 (s, 1H), 10.37 (br s, 1H) . 

<-£$0ij4 (7 - - 6 - = h P - 4 - =2p^-y y = - (3 - ^ p n - 4 

1)2, B-y/n^^ha^y-lfy (80g, 285 mmol) ©DMF (500 mL) J&ifcM 
^T>fc%$ (I) (38g, 427 mmol) %Mk. lOOtf 1. 5 mU¥¥ Ltz 0 KfcM* 
^U.b Lti& y h^=^> (750 mL)-* (1250 mL) &Mz.tc 0 ^^±7^ h (5 

0 g) zMx+ft^mw^tc'ik, ^mvozmzLtz, M£#@au «^^tk 

(500 mL) % 1%T>^-Tfr (250 mL x 2) „ pfc (250 mLh ggfn^zk (500 mL) 

-yv^-hv^ii^z^&Lftt-rzn&mm® (61.4 g ) fcftfc.citu&gm 

=c^/k (270 mL) IC&A? U 8Mfc6&-;!kjftlfc (330 mg, 1.35 mmol) SriP^, & 

mm&mm^^^ (200 mL)^-?^*/-^ aoo mL)T^ufc 0 2g»^i± 
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. Lfc&, TO$)&?ML4-:/p*7y K (40g, 186 mmol, 65%) £ 



'H NMR (DMS0-d 6 ) 5 ppnf. 8.10 (d, J = 8. 3 Hz, 1H), 8.21 (dd, J = 1. 8, 8.3 
Hz, 1H), 8.57 (d. J = 1. 8 Hz. 1H) 



'H NMR (DMS0-d 6 ) 5pp m : 6.61 (dd, J = 1. 8, 8.4 Hz, 1H), 6.81 (br s, 2H) , 
6.89 (d, J = 1,8 Hz), 7. 17 (br s, 1H), 7.46 (d, J = 8.4 Hz, 1H), 7.79 
(br s. 1H). 



2) 1) T-#7c 4-rn^7> Yy-^T 5; K (40 g, 186 mmol) 
(400 mL) fcL&#Lfc. -fb(C7R}^T^L^^f :)> tfHAn^v/K (54. 
2 g, 93 mmol) . fc^VmWt^^ (60.1 mL, 744 mmol) «TU 1-5 

B#H9MMLfc 0 fcfomz^Uk Ltztik. tK (500 mU^jnx^kt-ra (40 

20 mQZMittc, iETSSSl^ (200 mL)^APX, #rffi^£}llfc Lfc 0 

7-7 - 3tf - ^-^/ y y-4-^-y (35 g, 156 mmol, 84%) &#fc 0 




CN 




i 
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'H NMR (DMS0-d 6 ) 6 ppm'- 7.68 (dd, J = 1. 7, 8.5 Hz, 1H), 7.88 (d, J = 1. 7 
Hz, 1H), 8.03 (d, J - 8. 5 Hz, 1H),' 8.14 (s, 1H). 

3) 2) T'#fc I-Zfn^c - 2H - ]) >-4-*> (35 g, 156 mmol) 

5 (56 mL). {-^L 90^ ©^JiT'MM^ L?t 0 Z tHZfcfcmm 120*C£ilTfc« 
■fe%*Sfe*jam» (56 mL) &'>ft^oMTL;fc 0 ^T^T& x £feKlf$ffi90t: 
KTtoifc»#Lfc. KJSffifcMfcLfcfc, (1.5 L) tefclj, *fiH LfcHf* 
&»&U zfc (500 mL)T-i5fc#LfCo ftjft^J: <9 7-7' n ^-6-^ h P - 3// - 
y 7-7*0^-8-- h p - 3tf - 3r-f/y ^ V <Dm.^*& (39 3:1, 

10 37 g) ^^7ci„ 

lilCSikft-/!' (205 raD&itfDMF (2.5 nL) SrflPx. 2 ftRHMSft L 
fc„ SJE&*R^«ffiT«ll8|£@Lfc 0 (370 mL) ^JO^-^tg. 

£TJ£#L 3-* P P-4-7^o7 = !) > (21.9 g, 151 mmol) <D4V7° 

p/</-/u d.i D mm%ffiTvzbfc4mmmwvt^fcfcm^*i)-^ a. 

15 1 L) Mx.i£i£4$5£fll&Lfc 0 (7 - 7 n - 6 - = h p - 4 - 

y =/U) - (3 -r 7 p p - 4 - 7)Vftv 7 T 5 y&Wttii (42. 7 g, 98. 4 m 

nol, 72%) <Mffc„ 




(7 - - 6 - — h p - 4 - *ti/JJ=^) - (3 - ^ p P - 4 - 7;^p7x- 

20 ;u) t s: 

'H NMR (DMS0-d 6 ) 8 ppm: 7.52 (t, J = 9. 0 Hz. 1H), 7.81 (m, 1H), 8.15 (m. 
1H), 8,33 (s, 1H), 8.86 (s, 1H), 9.54 (s, 1H), 11.16 (br s, 1H) 0 

4) (7-7'n^ -6--f-o -4-^rt , /!)=/l') - (3 - 9 a n - 4 - 7 p 7 
25 ^-/l^) 7^Sj8lfi (42.0 g, 96.8 mmol), l-(l, 1-v 5 ^ f/^2-/D tf = /V) 
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-i-j^jVt'^yify (4a) (19.3 g, 116 mmolh F !/ *?Vl<7 5 > (47. 2 mL, 
339 mmolh ©DMSO (400 mL) ^ICO^X^ffTIKIt, &£fR&Ojfef£ 
£r 3 IhHt^, 3 (I) (460. 8 mg, 2. 4 mmol h h V 7 re — 7 -f V 

(2.53 g, 9.6 mmol), (II) (543 mg, 2.4 mmol) SrXJBX. S0°C 

5 -C-9B*ra«#Lfc. Ef&#4r£ffli L7c:«@£^A. (750 mL), l%7V^7zk 
jgi (1.SL) 7>f h (50 g) SrJ&q;iTffi#Lfc.*i&»«:it*Lfc«L 

*"*iB*tt3Rl***(S00 mLX2)-CgfcfrU SS^KfiSK^ h V ?A-?$£*g>m, «J£T 
»&£&£Lrt-„ T&mV&Wi^'f-fr'* * / (10:i, 130 mL) SrflQ 

£&#L#fcfci0!J&i*#Ufc'. iiig^^T-fe h- hJJ^ (100 mL)T'.^Vi5fe$r^TV\ 
10 Mili *) =: h P# 3a (23.3 g, 48. 3 mmol, 50%) £#fc„ 

< ^.SS$I 1 > 

£•$0!! 2 0D^fe-C#e>tbfc7" 5 /ft2a (6.08 g, 13. 4 mmol) . 7 * V A^Wt. (1. 
38 mL, 20.1 mmol), h 1 J x-^-frT 5 > (2.8 mL, 20.1 mmol) 3o EDC (3.86 
15 g, 20. 1 mmol) (O DMF (100 mL) *§ffc*£ffi-?— Lfc. £jE&Rfc7 * >J ;U 
g£ (0.46mL, 6. 71 mmol). Mjxf;v7^y (0. 93 mL, 6. 71 mmol) JdJiI^ED 
C (1.29g, 6.71 mmol) $ <b in — Bfcjft^ Lfd 0 JxJ&$£SWtK (300 m 

20 U Bfi«Ji:-J-5^«Sla SrWfc (3.41 g, 50%) „ 
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la: 'H NMR (DMS0-d 6 ) . S ppm: 1.44 (s, 6H), 2.15 (s, 3H), 2.35 (br s, 4H), 
2.64 (br s, 4H), 5.85 (d, J = 10.3 Hz, 1H), 6.33 (d, J = 16.9 Hz, 1H), 
6.58 (dd, J= 10.3, 16.9 Hz, 1H), 7.47 (t, J = 9. 1 Hz, 1H). 7.84 (br s, 
2H), 8.20 (br d, J = 6. 1 Hz, 1H), 8.64 (s, 1H), 8.69 (s, 1H). 9.88 (s, X 
5 H). 10.01 (s, 1H). 

< nmw 2 > 

&tftm 3 <DjjfeX°'&tL (7 - Zfu=£ - 6 - = h a - 4 - ^t/D^) - (3 - tr p 

p - 4 - 7^tP7i-;H 7 $ >t i-(i, i-^^f/H-/D trfi/u)^^* i) y 

10 (4b) £ffllr\ -&fi£#J 2-2) 3) ^Mffitft^T; / # 2b &#7t 0 {b^fe 

2b zmmm 1 1 i^fc#&-ete-a^ ib 



15 lb (lR«(S87X): 'H NMR (DMSO-d 6 ) 6 ppm:i.43 (s, 6H), 2.61 (m, 4H) , 4.18 
(o, 4H), 5.84 (d, J = 10.2 Hz, 1H), 6.33 (d, J = 16.9 Hz, 1H), 6.56 (dd, 
J = 10.2, 16.9 Hz, 1H), 7.44 (t, J = 9. 1 Hz, 1H). 7.80-8.00 Cm. 2H), 7. 
95 (m, 1H), 8.60-8.70 (m, 2H) , 9.85-9. 90 (m, 2H). 
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2b OR* 79%): l H NMR (DMS0-d 6 ) 6 ppm: 1. 47 ( s , 6H), 2.64 ( ra , 4H), 3.65 ( ra , 
4H), 5.55 (m, 2H), 7.43 (t, J = 9.2 Hz), 7.52 (s, 1H), 7; 65 (s, 1H), 7. 
82 (m, 1H), 8.20 (m 1H), 8. 39 (m 1H), 9.64 (s, 1H). 



4b (M73%): "H NMR (DMS0-d 6 ) 6 ppn,: 1.39 (s, 6H), 2.31 (s, lf», 2.64 
(t, J = 4. 7. Hz. 4H). 3.75 (t, J = 4. 7 Hz, 4H) . 

<£-f&m5 7-^o^-yV 4 -(3-^P o-4-7;^n7i=^)-4,6-^t/!) >i? 
T $ > (5) > 

J-)\> (2.5 DtCilTC^ (84. 2g, 1.51 mol) t l.Smol/L^ (605 mL) 

- a^y y -A-) - (3 - ^ o p - 4 - 7*=^) r § V* 30^ftK l 

EI&fc*> 30g-foH-4Ie]SsJ)Pb7t 0 5^Mii«is$.-a:rtm, 50«Cfc L 2 

h y ? i*7K« (450 mL) t 1 &&7ki£fc^ h ]) $ i,7k^T? PH £ 
7-8KU g<»#Lfc. g^^/U (i L ) joit/ir^ h (300g) ^ip^ 

s<«^«, ±?4 bmm&rr^tz. m&zmF- mm*?-* an, 1 u -est 

#U 8fSS:»JiT*iLfc. ttffiffi£* (1 L) L % j)§£j±T 

60rT-Sfe&j!gU fifjgfls^fc. (108.76 g, 98%) 



9^ 





5: 'H NMR (DMS0-d fi ) 5 ppm: 5.77 (s, 2H), 7.43 (t, J = 9. 3 Hz, 1H), 7.60 
(s. 111). 7.80 (m. 1H), 7.94 (s, 1H), 8.18 (dd, J =6. 9, 2.1 Hz, 1H), 8.39 
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(s, 1H), 9.72 (s, 1H). 
;u (4c) 

5 l-v/^f/U-2-7°o k'nyl/Jf^^i/y (350 mg, 2. 3 romol) V V 

(480 mg. 3.45 mmol) <D / h V (MEK) MffiW (10 mL) tC7^^T 

± h - h L) ju (0. 176 mL, 2. 53 mmol) M"C' 30 fttftft Lfc 0 j£j£$c& M 

EK"C#fcU fciSLfc. *«&JMeU f^ll{fc£fe (0.439 g. £ftltt) 

4c 

10 4c: l H NUR (300MHz, CDCl a ) o ppm: 1.40 (s, 6H) , 2.31 (s, 1H) , 2.68 (br s, 
8H), 3.52 (s, 2H). 

1) it&® 5 (1. 0 g. 2. 72 mmol) , [4 - (1, 1 - V * fvU - 2 - -fa t°^/U) - 
15 1 - i/^^]T-fe h - M ^ (4c) (624 mg, 3. 26 mmol) \Z VV S-TA'T 

(15 raL) t DMF (3.5 mL) £flCx.fc«, ^Wl^Mt^ LtfffiTlfcfc. & 
3!®8l<h l/> 9 ^f^^r 3 Eff^ ^7*^*^7^^ (35 mg, 0. 16 mmol) 
SoitfS^^v^-k (H) (18 mg, 0.08 mmol) fciD* 801C-C 4- B#H«# L 

J-jl,-/? J _,u) fcf+L. B«Jfcr5*y^^ 2c (1.07 g, 82%) 
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NC 




2c: 'H NMR (270 MHz, DMS0-d fi ) 8 ppm: 1.48 (s, 6H), 2.56 (br s, 4H), 2.70 
(br s, 4H), 3.73 (s, 2H) , 5.54 (s, 2H) , 7.42 (t, J = 8. 9 Hz, 1H), 7.51 
(s, 1H), 7.64 (s, 1H), 7.81 (ra, 1H), 8.20 (dd, J= 6.9, 2.4 Hz, 1H), 8. 
39 (s, 1H), 9.64 (s, 1H). 
2) it^m2c (500 rag, 1.04 mmol) t 7 9 V VUgg (0.36 mL, 5.2 mmol) 
h V xf;u 7 $ ^ (0. 22 mL, 1. 56 mmol) *S £Tf EDC (297 mg. 1. 56 mmol) 
(DdUF (7 mL) &i££gi&T— &t®W bfc a RJ«**»ETB* U 
(70 mL) Idfetf, ig-&#J&i£i&Lfc„ B^£7k:fc£U ? *-^/-/VT'i5fc^ 

ttU $&ftfc@^tt&3k-^/-;ufcTSJ£&U gWii-5<k^ lc (3 
38 mg, 61%) . £#fc„ 



NC 




1c 



lc: J H NMR (DMS0-d 6 ) 5 ppm: 1.44 (s, 6H). 2.50 (br s, 4H), 2.67 (br s, 4 
H), 3.71 ( s , 2H), 5.84 (d, J = 10. 1 Hz, 1H), 6.32 (d, J = 16. 9 Hz, 1H), 
6.56 (dd, J =16.9, 10.1 Hz, 1H) ,7.46 (t, J = 9. 2 Hz, 1H), 7.84 (br s. 2 
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H), 8.18 (br d, J = 6. 8 Hz, 1H), 8.63. (s, 1H), 8.67 (s, 1H), 9.89 (s, 1 
H), 9.99 (s, 1H). . 

<H3£#!i4~- 2 5 > 

5 4 -(3-^ p D+7^n75=^KHt'/ V >"/7 x V (5) 

TlZTjkfS: 2, ffc&Jfe iSrSJtUfc (scheme 5) „ ^Wro*^ 

Scheme 5 



10 



15 



20 
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4 g : xf=/l/-7^'y^^D7^ KCD 0. 5 M THF (360 mL, 180 mmol) 

&7kiftTfe#U 1, h^v-T-fe h ^ (21.93 g, 150 mmol) £ri$TL7c 0 

?Ki^T 30^f^»b/cm, (18.4 mL, 195mmol) MTU liftTl 

x.Xf-A' (31.36 g, 97%) «r#fc. 

g£g£ 1, 1 - tr* h*So« ^■A') " 2 - /D fc^A iXfA' (15.00 g, 70 
15 mmol) £ l-^>t^7^y (8.41 g, 84 mmol), (I) (350 mg), 

MJ refvVT 5 V (9. 7mL, 70 mmol), 5rTHF (150 mL) K££#?U 2 B£EMW 
fRjSflELfc. S^fC'BuOMeSrJa^., 3N tti Lfc. 6N 

20 ffijsg-rart^iOigiiiKk-a-te *g (15.30 B , 86%) &mc 0 

4o: 1-(1, l-v=^^A-2 - -fvtf i?> -4-dr—/i* 4k [tU&®% k 

(6.0 g, 36.0 mmol) & THF (100 mL) NaH (1.73 g) &£tf3?{fc 

25 (7.7 g) ^^Dx., M*C-Ba«sUfc. £j£$&MU 7k 

fvWw*S»U ?ic^T, 4N &fifc - aFfife^A (9 mL) tlTU 
ML 4o-HCl (4.0 g, 51%) &*tfc 0 
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< £7*09 9 > 

4m: 4- (1, 1-5?* fyl^ - 2 - 7"a f-yp) tXy ' [ffjftttft £ LT f-<7 5? 

(2.5^-m) (Dzmizmcx mi (e.o g , 

40.0 mmol), f V 5? V (3. 50 mL) C^y^PD^yj|i| (60 mL) £7k&T 
* ^^A^nyi^ d y k (5. 6 g )^Jpx:fc 0 M£T^o< 0 

&*-Cifci£U *»-r^*>!?A±-C«*Lfc 0 *rttJB*8t&Lft£'fe 4m (7. 
80g, 85%) Sr«»fe'HflcfcL-C1»fc. 
1 0 > 

4r: l-(l,l-iJ^M-/pe=/P)^7^ (5. 0 g, 33 mmol). 
^Mr/m-FAr (4.7 g, 50 mmolh 3^thy-)A (35.0 g, 233 mmo 
1). ?A (9.2 g, 66 ramol) ^f^xf;^^/ ( 150 m L) K f&g#3 

U M^3 0WIMlfc o 88E£®JET«*U ««EIC»»3i^/P*iD 

3 NifiK-etttnufc. 6 N&mik-t b v tf»ft«; 5? 

* n n * * >VtHm U ««^*TttifrLfc«j!i7ktt»-r^^->^ A±-Cft« 
TvV (17.0 mL) £iPx./c c WaiLfc:^^5r5liaL, Lt(b^ 4r (7. 

44 g, 79%) &&n&m& t tx#fc 0 

4s: l-(l,l-i?*7-JU-2-ya¥-/U)t°'<7i;> (5.0 g, 33 wol) , T * y 
P=hyA< (2.6 g, 49 mmol) £ / $ / - } v (50 mL) IzmMlsMUX' 3 

«P«, 55«C-e4i^K«^Lfc. Kffi*«r««u, ttjEttftWfrg:* 4s (e.sig. 
96%) «r»6fii*i:ttftfc. 
<^K12> 

4v: h;Hy-4-^^*y8 3 - M^/l* (4.0 g. 17.8mmolh ^A- 

(2.94H.L, 26. 7 mraol), ^KtfJJ^A (2. 96 g. 21.4 mmol) <75T-tK- 
hy/U«»» (40 mL) £2.5 WSjffc A#tt**iiU M 

Sr'BuOMe (20 mL) Lfc 0 ttftfrftftL, 'BuOMe (40 jnL)SrJBx. x £fiJc®j£ 
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3N« (30 roL x 1, 10 mL x l) T'fSW Ltc c ttMK 6NtKM^ h U A* - ' 
#«fr£Stefc55vf* f ^PP>^ (40 mL x 1, 20 mL x l)T*«ltti- 
Lfe D 4r«ftil*«:ft, «*SUb£* 4v (2.44 g, 98%) SifiWRiLtjlfc. 
Z.©^^^) 4v (3.94 g, 28.2 mmol) £ at J- )V — f /U (20 mL) (Ci&^L, 
Jfc?S±fe#bft# s &» 4NJfiS!- BTF@6^f L A (7.8 mL, 31. 2 mmol) £fi8TLifc 0 

ffTftjft-fS ^irJCj: Vik&W 4v • HCl (3. 78g, 76%) * t Ltffc. 

< H160»l 2 6 > 

1) (.ilxf /VT^ (5. 5 bL, 40 mmol) <0 ? / — /V&ftfc (30 mL) Kl^ 
jfi-Cv 5 ^ ^/t-T 5; ^t&gfcK (3. 26 g, 40 mmol), >f h 7 -f V 7" n jK^^ K 

(11.8 mL, 40 mmol) *5£tf 1 - (1, 1-?* TVl' - 2 - T'o fc'=/V) fc°- V 
-4-*y (41) (3.3 g, 20 mmol) fcilljtfc. 7f$i»#&, NaBH, (1.13 g, 
30 mmol) ilfflt-W Lfc a 5 %T V*-T 7k (80 mL) fcfc 

^, -^DD^y (loo mL) Mx.fco ?M^t7i' hi$i®U iti^i^v 5 
^pa^y (30 mL x 3) "CifefrLfc. ' W»JB U •> y 

7i (20 g) Tfttiiaufc. «t«***L, »€>ft*Hfc&»£ET, #^ (J* 
8f?fl£**J 100*0/0. 1 mmHg) [1 - (l. 1-5? > ^A " 2 -/p t°-^) - 

4- tf^JI v^klv 5 ;/ f^7^ V (4aa) £ 

2 ) 7_ : /p^.-jv 4 -(3-^ P D-4-7;l'tD7x-;H-4 1 6-^^/ V WT X > 
(5) (557 mg, 1.52 mmol) . ffc-frflfe 4aa (383 mg, 1.97 mmol), F 

7 5'.y (12 mL) , <D DMF (2.4 mL) »«fc#L-T, SUTKI, SM& 
iV^tftf^&SlBfT^ h V 7^—^**7 4 > (24 mg, 0. 09 mmol) , fi^'" 
(II) (10 mg, 0.05 mmol) SrAPx., 80^^ 3 B#IM# Lfc. 

ttjLfc. W^Ji^zK. (x 3) , fiMMHfcfcollfifcifcfrU h V *A-t 

^ftilfe, «ffT»«*BiU 7S/ff 2aafc#fc. 

.3) 7$/<$ 2aa (690 mg. 1.43 mmol) tT ? V A^Wt (0.49 mL, 7. 2 m 
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mol) , Mx^V7$y (0.30 mL, 2.15 mmol) *3j;U<EDC (410 mg, 2.15 mm 
ol) <D DMF (8 mL) »»*Sfl-e-|l6atf Lfc. SJS«fc»JET9*L, ft 

H(cif*^ot, Kixf;w:xitliLfc t ftttJBfrzk (x 3) , &?p£i£7K 

5 #j£r>y ^7^V^7 n-7 h n p /jsyl-A-^ ^ y — h y ac^-yWT' $ y) 
a (127 mg, 16%) &ffi1t 0 



laa: 'H NMR (270MHz, DMS0-d 6 ) 8 ppm' 1.32 (br d, 2H), 1.44 (s, 6H), 1. 
10 76 (br d, J = 11.2 Hz, 2H), 1.99 (m, 1H). 2.15 (br s, 8H). 3.10 (br d, J 
= 11.3 Hz, 2H), 5.84 (d, J = 10. 1 Hz, 1H), 6.33 (d, J = 17. 0 Hz, IH), 6. 
56 (dd, J =17.0, 10.1 Hz, 1H) , 7.46 (t, J = 9. 2 Hz, 1H), 7.84 (br s, 2 
H), 8.19 (br d, J = 7.2 Hz, 1H), 8.63 (s, 1H), 8.66 (s, 1H), 9.91 ( s , 1 

H) , 9.99 (s, 1H). 

I) G-ffc&UmWLOjjmzlgCTik&Vtc. (7-7'n*-6--FP-4-#t 

- (3 -^pp-4-7y^P7i^) T$ ^i&MiM.%?k- * $ J — 
/u^, h y3Lj-;vT% ^-C^SLT#5>iX5 (7-^o*-6- = hP-4-^t' 
20 - (3 - ^ D D - 4 - 7;y (3. 0 g, 7. 55 mmo 

1) i^J*fiBJ 1 (D^m^mZX^LtcT^^Uy 4ab (1.76 g, 9.06 mmo 
1) > fc'i^h^Wr/ (60 mL) ^DMF^ffi (9 mL) {C^LT, «flE 
TJIftSU £3ffffijfe£^5tfef1 s £ 3[etfTV\ h y 7x^*77^ y (118 mg, 0. 
46 mmol) , ft»/<7^^ (II) (51 mg, 0.23 mmol) £Mx. 80*01? 3 . 
25 ffi^L/c 0 K&fK&Mi Lfc&, *flET*«E«r«*Ufc. ftifteS£WzK-£jDD;t< 
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3ab: 'H NMR (270MHz, DMS0-d 6 ) 5 ppm: 1.48 (s, 6H), 1.66 (m, 4H). 1.95 
(m, 2H), 2.14 (s, 3H), 2.33 (s, 3H), 2.79 (br d, J = 11.6 Hz, 2H), 2.97 
(m, 1H), 7.48 (t, J = 9. 2 Hz, 1H), 7.80 (o, 1H), 7.88 (s, 1H), 8.16 (br 
d, J = 7.0Hz. 1H), 8.73 (s, 1H), 9.45 (s, 1H), 10.45-10.55 (br s. IH). 

4ab 

4ab l&j&m 1 <D%mizrfiV,X&tfu ; ift-*69X]: 'H NMR (300MHz. DMS0-d 6 ) 5 p 
pm: 1.31 <s, 6H), 1.45-1.72 (m, 4H), 1.77-1.93 («, 2H). 2.11 (s, 3H), 2. 
21 (s, 3H), 2.70-2.95 (m, 3H), 3.10 (s, 1H). 

2) - Fojijc 3ab, IN &m (22.5 mL, 22.5 mmol) , *5«fc tf$c®5fc (2.09 g 
37.5 mmol) (D^?/~-;l< (70 mL) iI£-fK* 1. 5 B^ilijft £i£fc 0 
50*C£Lfc&, IN *Bfeft-f h y ^AtK« (22. 5 mL, 22. 5 mmol) SriPx., 
50 t CT-30^m^L, M^lSi Lfcf, ±yj h^JtiiLfc/ftaEfclfR 

=7A>-?mnss »aiEfcaw*«rJD*.', n^^m-ctta 

tfc 0 ^MSttK (x 3) , g&ft^&TKOlflgfcjfcrtU MitH ^at- 

#tfc 0 if£Hfc»L, gtfj£-f57 $ 2ab (2.78 g. 76%) 
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2ab: l H NMR (270MHz, DMSO-d 6 ) S ppm: 1.50 (s, 6H).- 1.66 (ra, 4H), 1.92 (m, 
2H), 2.13 (s, 3H), 2.33 (s, 3H), 2.79 (br d. J = 10.8 Hz. 2H), 2.99 (m, 
1H), 5.53 (s, 2H), 7.42 (t, J = 9. 2 Hz, 1H), 7.50 (s,. 1H), 7.57 (s, 1H), 
5 7.80 (m. 1H), 8.21 (dd, J =7.0, 2. 4 Hz. 1H). 8.39 (s. 1H). 9.63 (s, 1H). 

3 ) 7 5 / ft 2ab Zmmm 26 - 3) t S #Hk£-#! lab (M 33%) 




10 lab: l H NMR (270MHz, DMS0-d 6 ) 6 ppm: 1.46 (s. 6H), 1.63 (m, 4H), 1.86 (ra, 
2H), 2.10 (s, 3H), 2.30 (s, 3H), 2.74 (br d, J = 10. 8 Hz. 2H) , 2.92 (ra, 
1H), 5.85 (d, J = 10.0 Hz. 1H). 6.33 (d, J = 17.0 Hz, 1H), 6.56 (dd, J 
=17.0, 10. 0 Hz, LH) , 7.46 (t, J = 9. 2 Hz, 1H), 7.78 (s, 1H), 7.81 (ra, 1 
H), 8.18 (br d, J = 6. 6 Hz, 1H), 8.62 (s, 1H), 8.66 (s, 1H), 9.88 (s, 1 
15 ' H), 9. 99 (s, 1H). 
<Hife0H2 8> 

ttHS^Kt LT. &J$.m 1 2 kmW£j5&-e 1 - * 3-JUt'-<7i?^&£Xf 

3 - -f?-=~ /L> x-XTfrfrb&ffcLtl 4ac (JR# 8095) t (7 - 
- - (3-^PP-4-7A'*P7i=il') 

20 Tjy?; ±mnMM2 7 tmm^ : mx\ 3 ac , 2ac£s£tf iacrt& . 

61 



WO 02/066445 



PCT/JP02/01575 



4ac 

4ac: l H NMR (300 MHz, CDC1 3 ) 5 ppm: 1.97 (t, J = 2. 6 Hz, 1H) , 2.28 (s, 
3H). 2.38 (dt. J = 2.6, 7.7 Hz, 2H), 2.46 (br s, 4H), 2.53 (br s, 4H). 2. 
61 (t. J = 7. 7 Hz, 2H). 



0 2 N 



HN 




"CI 



MaN — J 3ac 

3ac: 'H NMR (270MHz, DMS0-d 6 ) 5 ppm: 2.13 (s, 3H) , 2.33 (br s, 4H) , 2.47 

(br s, 4H), 2.59-2.73 <oi, 4H), 7.48 (t, J = 9. 2 Hz, 1H), 7.79 On, 1H) , 

7.90 (s, 1H), 8. 14 (dd, J = 6.8,2.4 Hz, 1H), 8.72 (s, 111), 9.38 (s, 1H). 
10.42 (br s, 1H). 




r — tf 

MeN ^> 2ac 

10 2ac: 'H NMR (270MHz, DMSO-d 6 ) 5 ppm: 2.16 (s, 3H) , 2.36 (br s, 4H). 2.47 
(br s, 4H), 2.60 (t, J = 6. 5 Hz, 2H), 2.72 (t, J = 6. 5 Hz, 2H), 5.86 (s, 
2H), 7.42 (t, J = 9.2 Hz, 1H), 7. 46 (s, 1H), 7.58 (s, 1H), 7.81 (m, 1H) , 
8.20 (dd, J =6.8, 2.7 Hz, 1H), 8.37 (s, 1H), 9.60 (s, 1H). 




MeN 1ac 

15 lac: l H NMR (270MHz, DMS0~d B ) 5 ppm: 2.15 (s, 3H), 2.32 (br s. 4H) , 2.46 

(br s, 4H), 2.60-2.69 (n, 4H), 5.86 (d, J = 10.0 Hz, 1H), 6.35 (d, J = 1 
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7.0 Hz, 1H), 6.65 (dd, J =17.0, 10. 0 Hz, 1H) , 7.45 (t, J = 9. 2 Hz, 1H), 



H), 9.86 (s, 1H), 10.00 (s, 1H). 
5 <3U£$J 2 9 > 

jk-a-fe 2a (2.40 g, 5.3 mmol) , lO%s<7WJ*Bi% (170 mg) ©THF.(15 
mL)-:c^/-,v (15 mL) iS^«r7K^#iamT, 3S»T?12l*JKH*»Ufc. R 

*9 KtfL. 7^/* Cm/z = 455 (M+l)] (1. 69g, 70%) &f#fc 0 

10 r<7>TS/& (330 mg, 0.73 mmol) b EDC (278 mg, 1.45 mmol), 7 7 V /Ugfe 
(99 MLl^iUiMJifyvr^y (200 M L) (DDMFil (2 mL) Sr^ttt? 
-Iftlg^Lfco Rj£8cfcMzk (40 mL) $:^nx. gHft^T'A' (40 mL x I, 20 m 
L x l) "CffifflLfc. *fittiStSr$£«, ML, HbnfcfiftKttSri' y * 

15 Ti§i5fc-r5 1 Bttt-rsfls^* iad (200 mg , 54%) aq»&ii.fc 0 



lad: 'H NMR (300 MHz, DMS0-d 6 ) 5 ppm: 0.96 (s, 6H), 1.99 (s. 3H), 2.00-2. 
25 (m, 4H), 2.25-2.60 (m. 4H), 5.73 (d, J - 12.9 Hz. 1H). 5.81 (d, J = 1 
0.4 Hz, 1H), 6.30 (d, J = 16. 9 Hz, 1H), 6.48 (d, J = 12. 9 Hz, 1H), 6.59 
(dd, J = 10.4,. 16.9 Hz. 1H), 7.45 (t, J = 9.1 Hz, 1H), 7.80-7.92 (m, 1H), 
20 7.90 (s, 1H), 8.20 (dd. J = 2.2, 6.7 Hz, 1H), 8.61 (s, 1H), 9.80 (s, 1 
H), 9. 92 (s, 1H). 

<MMW 3 0 > 

it&®A.zc (333 mg, 2.18 mmol). Ml :/?vU* X fc K V K (764 mg, 2.62 m 
25 mol) ^^XXf2,2 , -T J 7 7^ P ^ h V A* (4 mg, 0. 02 mmol) 
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%80V?2m$t&ftLtl B CfDmmWk^yo 5 (670 tog, 1.80 nol), 
VWJ* (H) (10 mg), bV 7 x.=-?Vifr7.7 4 V (24 mg), DMF (l. 3 raL) 
*5£tf b V xf;VT ? V (7 mL) ZMz.. 80t;TM B#^®# Lfc„ gJ^?g^(C 
Pd 2 (dba) 3 (dba = dibenzylidenacetone) (15 mg) SrtJOx., MMT £ <b l~ 4 
5 »#Lfc. ftfc* V <7 J±7k®Wi (50 mU^x., iffiTLtff><»l 

fr. £IlFg£^^ (50 mL x 1, 20 mL x 2) T'ttttl U #ttJB&£ft, A 

l:WU ^«m«»f (1.02 g ) &#fc 0 

(500 mg) t EDC (345 rag, 1. 8 mmolh T ^ i> A-M (0.123 mL. 1.8 mraol) , 
10 HJxf;V7r/ (0.25 mL, 1.8mmol) }o £.X$ DMF (4. 0 mL) lrfflV>|IJS^>] 1 

- h r> ^/UT 5 » ■ f-ttU ^btltcmWynW (180 mg) ^Tir h 
~ h V /u£'>ffifln;i, ^fa^$-tt/c 0 $ bUTir h= b y /V (4 roL) &An*L, 
iS$ET&}f L^M^Tf^SPt-C^ty^l^il^Uv g itt £ "f -Mb^fe lae (95 mg, 

15 mt$n&m2n)&mc 0 



MeN ^ 

1ae 

lae: l H NMR (300 MHz, DMS0-d 6 ) 5 ppm: 2.14 (s, 3H), 2.10-2.50 (m, 12H), 
5.82 (dd, J = 1. 5. 10.2 Hz, 1H) , 6. 29 (dd, J = 1. 5, 17.1 Hz, 1H), 6.52 
(dt, J = 6. 0, 15.8 Hz, 1H), 6.58 (dd, J = 10.2, 17.1 Hz, 1H), 6.67 (d, J 
= 15.8 Hz, 1H), 7.42 (t, J = 9. 1 Hz, 1H), 7.80 (m, 1H) , 7.90 (s, 1H), 8 
20 15 (dd, J = 2.6, 6.8 Hz, 1H), 8.51 (s, 1H), 8.56 (s, 1H), 9.88 (s, IH), 
10. 03 (s, 1H). 

<3H&#J3 1> la- 2 Yis>\>m& (la-2Ts0H) 

S-jV-mmi^?-/^®. (i:7, 140 mL) kUt&9s la (10. 00 g) 

25 x.«u z.ti*®.i&^~ci^? - mwt^^n-i, io mL)-?fcm ] m 
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hfi&l&foK, ^y-b^^y^/UTi-.^m. (TsOH) ■ 1 tK?Ij^ (7,37g) 
-^■Slif^i (1:7," 20 idL) [i^/-^-"B»xf> 
(1:7,. 10 mL) Ti5te#] LTWbft6®i££M-?aDJtfc« IIT'S^IM, 

5 5.96 g) k LX'&fco 

la-2TsOH: l H NMR (DMSO-d 0 ) 6 ppm: 1.49 (s, 6H), 2.27 (s, 6H), 2.59 (m, 2 
H), 2.81 (s, 3H), 3,06 (n, 2H), 3.28 (m, 2H), 3.48 (m, 2H), 5.91 <d, J = 
10.2 Hz, 1H), 6.38 (d, J = 16.9 Hz, 1H), 6.62 (dd. J = 10. 2Hz, 16. 9Hz, 
1H), 7.10 (d, J = 7.9 Hz, 2H), 7.49 (d, J = 7. 9 Hz, 2H). 7.57 (t, J = 9. 
10 OHz, 1H), 7.72 (m,. 1H). 7.93 (s, 1H) , 8.05 (dd, J= 2. 5Hz, 6, 8Hz. 1H). 8. 
88 (s, 1H), 8.94 (s, 1H), 9.39 (br s, 1H), 10. 10 (s, 1H) , 11.32 (br s, 1 
H). 

<MMM32> la-3M^M (la-3HCl) 
15 THF (40 mL) \Ut&*fa la (1. 549 g) £2fl;t*#U Ztl£ffii& [TH 
F'(6.5mL) T-^c#] LT|#&n5»»?S'*?&U 4 -.»R^?v>'»# 
(2.37 mL) -fciRTLfc. *%}T 5 mffl®.& t fcf, tfc&U «ffT«»L, «&S{fc 
£-**Jt£Hfc (1-89 g) ' i LTifc. 

la-3HCl: l H NMR (DMS0-d 6 ) 5 ppm : 1.75 (s, 6H), 2.86 (s, 3H), 3.25 - 3:90 
20 On, 8H), 5.90 (dd, J= 1.9, 10. 3 Hz, 1H), 6.39 (dd, J= 1.9, 17.0 Hz, 1 
H), 6.86 (dd, J = 10.3, 17.0 Hz, 1H), 7.58 (t, J = 9. 2 Hz, TH), 7.74 (m,. 
1H), 8.04 (dd, J = 2. 7. 6.8 Hz, 1H), 8.22 (s, 1H), 8.97 (s, 1H), 9.05 
(s, 1H), 10.47 (s, 1H). 

25 <H2£0!l3 3> la-2JfiH£i£ (la-2HCl) 

THF (38 mL) fcflS-g* la (1.27 g) SrJP X&fl? L , ^IW?), 4i 

fewssL-w&^i'fl'&WL (i. 28 mD £tiSTL7co MT-ufcsmmM, 

(:i£»5MJgte<£<fe£a-fe@#(l.l7 g) HTife. ^©ffi^S • (0.16 g) & 
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W y^D/V-zu (ipa) - thf (r.i, io »l) K:»»***»a«70 , C'C 

8 mg) i fCWfco 

la-2HCl: l H NMR (DMS0-d 6 ) 6 ppm: 1.55 (s, 6H), 2.80 (s, 3H), 2.90-3.80 (m,- 
5 8H), 5.90 (dd, 1H), 6.39 (dd, 1H), 6.70 (dd. , 1H), 7.55 (t, 1H), 7.75 
(m. 1H), 8.05 (dd, 1H). 8.08 (s. 1H), 8.91 (s, 2H), 10.30 (s, 1H) . 

: (C 27 H 30 C1 3 FN 6 0 • 0. 1IPA • 0. 5H 2 0 t LX) C, 55. 11; H, 5. 

39; CI, 17.88; N, 14.13; (##ff|f) C, 55.26; H, 5.19; CI, 17.72; N, 
14. 12. 

10. 

<mmm3 4:> la-m&tm. da-Hci) 

THF (3 mL) iZfc&fola (150 mg) £Jn;tT^fe ft U & 

wvtz&, mm, «cjet«jiu mMb$ta*&&mft (ho mg). atit 

15 la - HC1 : l H NMR (DMS0-d 6 ) 6 ppm: 1.45 (s, 6H), 2.78 (s, 3H), 2.61 (m. 2H). 
3.02 (id, 2H), 3.10-3.75 (n>, 4H) , 5.85 (dd, 1H), 6.39 (dd, 1H), 6.70 (dd, 
1H), 7.58 (t, 1H), 6.80 (m, 1H) , 7.92 (s, 1H), 8.20 (m, 1H), 8.65 (s, 1 
H). 8. 70 (s, 1H), 10. 10 (br. 3H). 

20 <mMW3 5> la -2 f ~SJVW& (la-2MsOH) 

THF (30 mL) iZ.fc'&to la (1. 50 g) Lfctffe ' 

3$,^ (MsOH) - THF^I (1.99 mL) SriKTLfc. lit 

-|fe«#LfcSL THF (15 mL) feAljUISu fife 
(1.98 g) £ LT#fc. 
25 la-2MsOH: 'H NMR (DMSO-d 6 ) 5 ppm: 1.48 (s, 6H), 2.34 (s, 6H), 2.81 (s, 3 
H), 2.40-2.70 (m, 2H), 2.90-3.80 (a, 6H), 5.90 (dd, 1H), 6.39 (dd, 1H), 
6.55 (m. 1H). 7.54 (t, 1H), 7.75 (m, 1H) , 7. 95 (s. 1H), 8. 10 (m, 1H), 8. 
84 (s, 1H), 8. 87 (br. 1H) 10.04 (s, 1H). 
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<2U£03 3 6 > la- hvWSUa (la-TsOH) 

Slg^/V (70 mL) (Cft^la (1. 00 g) £?&fifU IW^l^i^ 
Q.2S&&< 7- h/^>7.yu*>gfe-g^Bfe^f-;U^IK (8.27 mL) &?&TLfc 0 £ 
5 iat?2«PM»«sUfc«,.*«l, «J£Tl£j|fcU M^ttfr^^B^ (1-23 g) 

la-TsOH: 'H NMR (DMS0-d 6 ) 5 ppm: 1.46 (s. 6H) , 2.28 (s, 3H), 2.50 (m, 2H). 

2.80 (s, 3H), 3.06 (m, 2H), 3.20-3.70 (m, 4H) , 5190 (d, 1H), 6.38 (d, 1 
H), 6.60 (dd, , 1H), 7.10 (d, J = 7.9 Hz, 2H), 7.40-7.60 (m, 3H). 7.80 
10 (m, 1H), 7.92 (s, 1H), 8.10 (m, 1H), 8.70 (s, 1H) , 8.79 (s, 1H) , 9.35 (b 
r, 1H), 9.98 (s, 1H), 10.20 (br, 1H). 

<m£0ij3 7> \*'^9 : s*J*fi'ilr>vmM. [la-tCHaSOjH),,] 

7±h> (4 mL) \Zit<&® la (100 rag) *r$8EU Lfctf 0. 

15 5^^^>v^^^*V®?-T-fe b>&n (0.4 mL) fciKTLfc. M.TV-«fe* 
#Lfcm, ttR, »JET«*U «Hft^*SrefeH* (89 mg) i: LT»fc. 
la--(CH 2 S0 3 H) 2 : 'H NMR (DMS0-d 6 ) 6 ppm: 1.46 (s, 6H) , 2.60 (id. 2H). 2.70-2. 
90 (m, 7H), 2.90-3.80 On, 6H), 5.90 (d, 1H), 6.38 (d. 1H), 6.60 (dd, 1H) , 
7.50 (t, 1H), 7.80 (m. 1H), 7.97 (s. 1H), 8.12 (m, 1H), 8.76 (s, 2H), 9. 
20 40 (br. 1H), 10.03 (s, 1H), 10.50 (br, 1H). 

<H££#fl3 8> la-2 ^^^^^>mM. [la-24CH,SO,H)J 

r-t h>- ( 2 mL) fcft'&fcia (ioo mg) &J&#U Lft a* e> 0.5 

ai^^i/^/UjN^fift-T-fe (0.8 mL)* flSTLfc. &WLX*-~mMft 

25 Lfctfe, i&&> #ja£-H£»U *flMk^*trfifeB# (I22mg) HtUfc. 
la-2^CH s S0 3 H) 2 : l H NMR (DMSO-d 6 ) 5 ppm: 1.60 (d. J = 2.6, 6H), 2.70-3.00 
(m, 13H), 3.20 (m. 2H) , 3.60 (a, 4H) . 5.40 (d, 1H), 6.60 (dd, 1H), 7.60 
(t, 1H), 7.70 (in. 1H), 8.00 (s. 1H) . 8. 10 ( d, 1H), 8.92 (s, IH), 9. 00 
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(s, 1H), 9.80 (br, 1H), 10.20 (s, 1H) . 

<HiS#j3 9> la-2 ^IsHl/Xfrft^Wtm. (la-2Ph$0 3 H) 
Tirhy (3 mL) iZfc&mia (100 rag) fcjgfl? U c, 0 . 

5 Smfe^-V >*,U*ym-T± (0.8 mL) fcttTUfc. SfflT-flftft 

#Lfc«, iETSUL, SfUfls^SrefeHflc (60 mg) tLTfffc. 

la-2PhS0 3 H: 'H NMR (DMS0~d 6 ) 6 ppm: 1.49 (s, 6H) , 2.60 (m, 2H) , 2.81 (s, 
3H), 3.10 (m. 2H). 3.30 (d, 2H) 3.50 (d, 2H), 5.90 (d, 1H), 6.39 (d, 1H), 
6.60 (dd, 1H) 7.32 (m. 6H) , 7.60 (m, SH), 7.75 (m, 1H), 7.92 (s, 1H), 8. 
10 07 (ra,. 1H), 8.88 (s, 1H), 8.96 (s, LH), 9.40 (br, 1H), 10.10 (s, 1H). 

<MMm4 0> la-l/2 7kfP4* (la-l/2H 2 0) A MJ&fil#<Z>IlM ( 1 ) 
{t&® la (9.00 g) iZ. T±b> (126 mL) •SrJjPx., rt«a53 < CtC*Pf» 

mm^±i-mm^tc^ mm^mw^a>^, &m. 24^*^7^ 
15 Ki>itT^bfc„ wmyozmm. M±®>&T-t h u met sot. 4 
minmALx* mMfc&m&&n&ti& (7.32 g , six) <bL-cwc 0 

WftWtf — * (2 0, ±0. 2° ) 
20 7.1° , 10.6° % 11.9° . 12.2° , 13.8° % 17.3° , 18.4° 

I R (KBr) v cm' 1 : 3376, 2809, 1676, 1628, 1562, 1535, 1497, 1421, 
1213, 1177. 

B£- : 131~1331C 

Tcmfttit : (fUMIO (C 21 H 28 C1FN 6 0 • 1/2H 2 0 t IT) C, 62. 85; H. 5. 66; N, 
25 16.29; (#$ffi£) C, 62.68; H, 5.58; N, 16.14. 

<»J4 1> la-l/2H,0 AWf$&fc<Dmm (2) 

la (150 mg) (C. bJ^x-y (3.0 mL) SrflDxi, 
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■7?69i$raai#Lfc. mmm&z&L. »Jt*-sr h^yxmftu mlizt gov, 
6#mn&Lxm&ik&V!>&&n&e!M& asi mg, 87%) t ltii t ^ 

i©XRD/^-y|iAWafr&*Uc„ 

5 <mmm4 2> la«l/2H 2 0 ASHtA^nSI (3) 

. <b£-fe la (150 D g) tC % THF (1.0 ml) SrJPx., rtiaifl 70"CfcAP»L 
fc 0 @flc#££K:i&»Lfc&, ^^Htfl'ii 5 ^^^ (1.3 dL) £v$>o< 

(i--2) x-£fcfru fl£j±T6oT\ 6i*M«jftt-c#jeft;^»*«llfifeli**t 

10 LtHfc (90.5 mg, 59%) „ X R D'<* - V 13 AM!f&iPB<$&^ Ufc 0 

TcJjf^tff: (fM*f« (C J7 H 28 ClFN fl0 • I/2H.0 <h Lt) C, 62. 85; H. 5. 66; N, 
16.29; (WIS) C, 62.68; H, 5.58; N, 16.14. 

<HJ£0!l4 3> la-l/2H 2 0 Af^i^H (4) 
.15 <ffc£^ la (200 mg) fc, ffim^f-fr (2.0 mL) Sr5&D*.» ^1*5 70^1311 
fc. B**S^fc*#Ufcft» L*a s «>» (3.0 mL) £*}>o 

< "JiTL, ^OflflJT'ML/;. »±»<rB»*^ — • 

(1:2) -CZfci^U MHTeot:, 6»3fM«*LT«IJftMk***:*liefe*tf 
ift£LT#fc (119 mg, 79%) „ X R D/<* ASHfetfiff*^ Lfc„ 

20 

<Hlfc#4 4> la-2TsOH Al^^H^ (D 

*J6«3 lO^ife-eftfeHfcftlS* (568.23 g) (3.41 L) ZlftTL. 

/iiSf, 90 rpm) , fiit 26*C£-e 16 t$NL1l*ftXlfc& Lfc„ flfttj* 

25 iSUh^*^* y -/u-easfru MffiTeor, 2oi$ra, 75°c, i2B#Ba 

«j»LT««ft^*«r*5tfe*S*ibT#fc (488.57 g, 85%) „ 

69 



WO 02/066445 



PCT/JP02/01575 



W&mt'-? (2 0, ±0. 2° ) 
3.3° % 6.6° s 7.5° ,9.4° . 13.9° .17.4° x 19.1° 
MM. : 208. 5~210°C 

(ttlMI) CC 41 H„C1FN 6 0,S 2 • 1/2H 2 0 (la- 2TsOH- 1/2H,0) t LT] 
5 C, 57.23; H, 5.27; N, 9. 77 ; S, 7. 45 (#tlfff) C, 57.05; H. 5.09: N, 9.7 
4. ;S,7. 45 

< 1*16004 5 > la-2TsOH A £j£j£#:0>fifi ( 2 ) 

11^3 1 ©^fc-C^feilfcaiKS (H8 rag) Wy/P!:'^^-/!. (5.0 

7;l^-^Ti5fcitU ®J±T60°C, 6l*|JBftjftLT«jH{H-g'1fc* > »EKfeteiiii L 
(133rag, 90%) „ *Jg*©XRD'«*-y|iAa!ttftfc&*Lfc. 

15 <HJ£#!]4 6> la-2Ts0H Aia*©!Si (3) 

1 <D^'j£Xi#^tufcm^rB (107 mg) K1THF (8.0 mL) fcJn£, MM 
*MT?65BJNHHIl#Lfc. M4K«:£iAU I±fe&TH F T-ftfrU i&EET 
60°C, 3 ^fsl L t tif ^ ^ffelSIs ^ LT#fc (97 mg . 90%) . * 
£ O X R D / < :? - V ft A M & A ft ^ L tc o 

20 

<Hifc0!j4 7> la-2Ts0H A H^A^Wft- ( 4 ) 

«#J3 l©#ftT?»fc*Lfcffi*N& (147 mg) \ZT± b=-h 1)A> (6.5 mL) 

25 U, «JET6tfC, 6l*MfE*U-C*3S<IS^««:*ltfettfi (113 mg, 77%) tL 
■C '# . * % fa © X R D j< 9 - ^ tt A M n A ft * U fc . 

< 0116004 8 > la-2Ts0H (5) 
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nMM3 1 <Ojj&X-'&t>tltLfe1&& (158 rag) \Z^?/-;V (2. 5 mL) 
mm^T/^ (8.0 mL) §ITU ^Of tI^-C*MLfc 0 #fM£«, ig 

j ->\> ■. mm^T^ ( 1:S ) x*ffi#u ^/±t 6ot\ 6 mi^u 

5 tll§{fc^£$3t£^ 1 r a< t LT# /c (125 mg , 79%) „ *g|OXRD/^- 

<mMM49> la-3HCl«4H,0 AlfSlaMS (l) 
H3£0!l3 2(OjjmX*'i%bhtcm&& (12. 73 g) \Z.j.$;—j\s (310 mL) £ 
10 to*., mW i T^?SM70r^Jp^b^ o @#J$55££lC|$8?Lfc&, P£gT, 

mwL^r^mm^^^ (120 mD &»3>o < 9 iTtfc. ^cd&&$&$#l 

^tfc 0 #^tt7t^f B ^?Li*T|&#b, 75%?I£&#T, ^?ax*3a^PP.L. 
tinted (10.00 g) ^liLtlt 

15 ^SiiiDXRD^ U ^II^Afg|«:tto. 

7G3$t##f : (ff&tl) tC„H 39 Cl 4 FN 6 0 6 (la-3HCl-4H 2 0) £ Lt] C. 47. 10; H, 
5.71; N, 12.21; CI, 20.60; {9tW) C, 47.29; H, 4.67; N, 12.31; CI, 
20.45. 

7K##-#f ix—fr? ^ : mnm.) io.46% : (^mm 1 

20 0.20% (&tt%ik-n,&m%.m 10.15% (rnmrn^m ■. 

<M1&M50> la-3HCl-4H 2 0 A§!^^©M(2) 

2<D^mX''&bhtLWfe& (0.-400 g) (17 mL) & 

*&U *mfc£>#) (0.242 g) ^MSiatfc *IS|iOXRD/^-y 
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<mmm5 1 > i a -3Hci-4H 2 o Amm^omm o) 

»j3 2©^TlHHfcMf B (0.400 g) fc* (8.0 mL) % 
»-e««sLfc„ Hfrtffc^tefcttLfcft, «#U4*se,T-fe (50 mL) £ 

^ffl-C*Px.fc 0 tfrffi^ML, »J3ET80'C, 7B&IHJ*;jfcu Mfc£-<|fe (0.1.4 

< £1609 5 2 > la-3HCl-4H 2 0 Ai^|^^ (4) 

mmw3 2©^i6-c#f,ti/i:a»ft (0.400 g ) cTtF^Vy^ ( 6 B 

sot:, 7 »m«;« L«<b^« (0.300 g ) tjl^iaTfffc. *j*Aax 

<^»J53> la-3HCl«4H 2 0 A^fifttDM ( 5 ) 

*««l3 2 0^afe-C#6*Lfca»A (0.400 g) (2,0 mL) frflpit, ft 

(30 mL) tlTLt, *rffl«fe«r»JftU afoETSOTC, 7H#fflft*U S?*fY!s# 
■* (0.313 g ) SrifeesaT^fc. *»*©XRD/^-^l4Aattft#:Sr 
tf Lfc 0 

<HJ&#ij5 4 > la-HjSO, 

la (1.09g. 2. 15mmol) \Z. mtL^f-fls (80mL) fcJq;tT»J&»U (0.68 
mlL, 12.5nunol) K: ft ifeifvl'fcfln 25mL i Lfc*«& (4. 31mL, 2.1 

5mmol) Mzl, SilTlS^tt#Ufc. ft *M& £ 5 ft U 
£ifc#U 60-CT* 4 BMgjE&jftU 8tft&<Dftl$A (l.27 g> 97.8%) 
'H NMR (270 MHz, DMS0-d 6 ) 5 ppm:1.45 (s, 6H), 2.79 (s, 3H), 2.90-3.50 
(n>. 8H), 5.86 (dd, 1H), 6.34 (dd, 1H), 6.59 (dd, IH). 7.46 (t, 1H), 7.8 
0-7.86 (m, IH), 7.92 (s. lfl), 8.18 (dd, IH), 8.63 (s, IH), 8.69 (s, IH), 
9.95 (s. IH). 10.01 (br s, IH) . 
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<MMm55> la-L5H 2 S0 4 -H 2 0 

la (1.08 g, 2.14 mmol) iZffim^Tsl' (80mL) £7JP;tT}gft? U (0.68 
mL, 12.5mmol) izmM^T/>%Mx.X±M$: 25 ml t L7c*8*&£ (6. 42 mL, 3. 
21mmol) y MT 18 ftlHJftft L fc. 3rfflifcfi$:61fc U ffK^^TfeSi 
5 £ife#U 7<fiC % 3 «PM*JETtt*L, JtfiOffi&.i (1.34g, 95.9%) &»fc. 
-tf>fe££fi (889 mg, 1.36 mmoL) /U (44. 4 mL) ?riP^, 7JDfijl^ L 

•c»#u MT3i*iaa«!a, lajmufc. #fttiSfi*:5&u »t>ft 

fcfcA***/ —/I' 7OTC-C2l^|WjgiJ0ET%«feL % Stfe&jjH (604 mg, 68. 

10 l H NMR (270 MHz, DMS0-d 6 ) 5 ppm : 1. 42 (s, 6H). 2.46-2.64 (b, 2H) , 2.80 (s, 
3H), 2.95-3.11 Cm. 2H), 3.16-3.34 (m, 2H), '3. 40-3. 54 (m, 2H), 5.89 (dd, 
1H), 6.36 (dd, 1H), 6.61 (dd, 1H),.7.52 (t, IH), 7.73-7.79 (ra. 1H). 7.9 
4 (s, IH), 8.10 (dd, IH), 8.80 (s. 2H), 10.04 (s, 1H), 10.75 (br s. IH). 
7cmfrVr : (si&m (la-1.6H 2 S0 4 -H 2 0 t Lt) C, 48.25; H, 4.95; N, 12.5 
15 0; S, 7.16; (##BI) C, 48.47; H, 4.95; N, 12.56; S, 7.11. 

T*S) - 7 : * f>df~>-6 - dr-^-yy-^ ^7s=f A* (6a) <D&f& 
l)g£g£ 4-^na -7 - * h - 6 - *r1--J ]) -yu rc^x^ [^S^fff^ 
20 5.770.599 -g-fc «t R 5,770,603 *R4t] (3. 74g, 14. 8 imnol) *S 3 - 

7?/7t h7i/> (2.0 g, 14.8' mmol) ©-I'y/DAV-^i (200 
mL) £ 5 Bf|«in»31***fc. ftKtofcifiJS U mm 4- (3-7* 

3l~jUT 5 / ) - 7-* h - 6 - ^-ty' y -/i- ^*7VM&M[&^ 
(4.78 g, 1 LT»&$ 835b) 0 * (Dfc&m (3. 0g, 7.74 ounol) 

25 <D^^y-yU^^ (100 mL) 28%7^* = T7K (2 mL) ^flx, "MT? 4 

l$ffl*#«, iSSSS-frfc. £Cfci£®4fc£ilg&, *JSET««U l-[3-(6- 
t Kn*->-7-^ h=3rv--4- ^rtyi) =;l/7 5 /)7x^/U]i^; y (2.07 
g. 87X)&$fc 0 
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2)1 - [3-(6-t KP*?/-7-> h^J/^-WD^S/j^x^xiry 
> (870ng, 2.8»unolK t° y v?^ (0.34 mL, 4.2 u»l) OTir h ~ h JJ yujg 
m (20 mL) &7k&LHS#U M)7^p^^y^/^yiM (0.57 
mL, 3.4mmol) SrMTL/c„ a^ilt^^^Ctfil^iaL, fcfiT 2 B^Rfl 

SrJIJgyL»JET«jftL, Mfc£tt 6a (1.20 g . 98%)&#/c„ 



'H NMR (300MHz, CDC1 3 ) 5 ppm: 2. 65 (s, 3H). 4.06 (s, 3H), 7.40 (s, 1H), 
7.53 (t, J = 7. 9 Hz, 1H). 7.76 (br d, J =7. 8 Hz. 1H), 7.72-7.83 (m, 1H), 

7.91 (br s, 1H), 8.16 (br d, J - 8. 9 Hz, 1H), 8.24 (t, J = 1. 8 Hz, 1H). 

8.75 (s, 1H). 

<^Jl 4> H7;^o^?y7W/g! 4-(3-?Dn-4-7;i, 
tP7x^7 5/) -7 - * r*v--6 - ^t/yx/l, (6b) <D-&&, 

4 - (3 - {7 p u - 4- T^^yU-T $ / ) - 7 - p< h>S/ V y - 6 - 

3-2) fc|Rj«fc#j!fc-CB 5 6-h y 7 1/- h# 6b 



6b 

6b: 'H NMR (300MHz, DMS0-d 6 ) 8 ppm: 4.07 (s. 3H), 7.45 (t, J = 9. 1 Hz, 1 
H), 7.51 (s, 1H), 7.76 (m, 1H), 8.09 (dd, J = 2. 5, 6.8 Hz, 1H), 8.64 (s, 
1H), 8.68 (s, 1H), 9.94 (s, 1H). 





HN 



74 



WO 02/066445 PCT/JP02/01575 

<p^Jl5> MJ7;vtP^^>^;u$yi 4 - (3 - * V ^^7 x -;i/7 

- 7- / 6 - y x.*Tfl> (6c)©£$ 

4- (.3 - * |«^>7i^7^ /) - 7 - * h^rv-dr-^/y >> - 6- 
V^filcW 1.3-2) £|3]fiS&;fri5fc-CB toil" 3 6- p y t7 hflc 6c 




6c 



6 C : l H NMR (300MHz, DMS0-d 6 ) 5ppm: 3.79 (s, 3H), 4.06 (s, 3H), 6.75 (m 
1H), 7.34 (m, 2H), 7.44 (ra, 1H), 7.51 (m, 1H), 8.61 (s. 1H), 8.74 (s, 1 

H) , 9.84 (br s, 1H). 

<-g-EE0iJ16> h J) 7^tP^^>^;l/^yl 4 - (3 - ^ p n - 4 - 
V^-jVT * /) - 6 - ^ b*r-> - 7 " V —As ^^T/l- (6d) <Q&f$, 

I) 7— <y -^yV^-drv- - 4 - ^ o a - 6 - ^ h y ^SSfcJI [Hennequin 

/. r//ew. 1999, 42 (26), 5369-5389 jC»ft]*S J: V 3 - ? a a - 4 

- y,V$-uT-V. ±12 Hennequin 612^©^ t> L < 1 

3 O^-jfeT- 7— <>- S^A-Jj*^ v- - 6 - / h ^r-> - 4 - ^-7- y y -yu) - (3 - ? d 
a ■ 4 - n 7 x = ^) 7 5 ytRSKSft L (ft* 83%)„ CLO-fc^ 

(412 mg)tC h y 7;l/^-PSfl8E (7 nL) £#P;t, 90 ftfflM&MffiZlt. tk&& 

9vl/:c — T^-CgfeEMfc, «ffiT&*H-5£ 4- (3 - ^BP - 4- 7;^P7i 
= ^7 5 /) -6 - ^ h^ri/^rty!J7-7-t^ (£ft«J) £f#7c 0 ClOiffc 
1 3-2) £EHSfc;frifc-e£j&£?Tofca £f&»7«, 
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7- H y 7 l h#6d (66%)^f#fc 0 




6d: 'H NMR (300MHz, DMSO-d 6 ) 6pp m : 4.09 (s, 3H), 7.49 (t, J = 9. 1 Hz, 
1H), 7.78 (m. IH). 7.91 (s, 1H), 8.10 (dd, J = 2.6, 6.8 Hz, 1H), 8.20 (s, 
1H), 8.61 (s, 1H), 9.92 (s, 1H). 

<&$.W17> h!)7;^n^^y^u*yi 4 - (3-^op - 4 - 7^* 
07x=^7?7)-7-xh^^-6-^t/i|^ oc;*7VU (6e) (D^fig 
1 ) * fi>*A>fcy&t (723 mL)(C: 6, 7 - ^.x * y - W-^-f-^]) Is - 4 - * 
> (120.9 g, 516 mmol) ^TIP*.. KM L , |*J?JL 59~71 C CT' L 

- *=1-jr-y (88. 53 g, 593 mmol) & 10 "CjJDxf— 80^-104^1? 

11 B#Hg{gtM, ^Lfc 0 7k (3 Dsf^T 48% 7kmiki~ h y 

(930 g)£/JPx. x #fttj$)&i&&U 7)< (200 mL x2) T~gfe#U 7-^h^v- 

- 6 - i: k p * > - 3^-^^-^ y y - 4 - *y (97. 45 g , 473 mmol, 92%) £ 

2) ^Tkf^l^ (825 ml)iZ 7 - i - 6 - k Kn^-> - y >- - 4 

- (106. 4g, 516 mmol) ^UtL, F^S 88'CT*«#Lfc 0 f y (107 
mUSr 10 5>^(ttilTL % ^©MM 98 < C~103 t CT' 1.5 #IH8S#Lfc„ 
IfeM^TK (3 L) &;>jn U 7k (50 mL x 4) -Ci5fe#Lfc„ e 
^ife^ 9 /-fl, (400 mL) IN ^^"7- h V V A (100 mL) £7)0 
X. 5 r9-P^ffi#L7b 0 ^Lrt^^a^^^L, Zi%t *#J<£flSi£ i 9 #7cJg 
(HSr^fr-tiTT, 7 - a: F3-> - 4 - - 3,4 - i^.t h'P 

^t/yy-e-zf/v t-a, (49. 3 g , 39%) zmz 0 

3) ifBc^fvUfls: (60.14 g, 242 mmol) ^mt^*-/^ (810 mL) feitf 
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DMF (16.8 mL) £ ftffi 16 c C~2lt:-CfiT U rt* 63^-65^^ 2 ftffl&ft 
Lfc 0 SffjRSr»»t ? (500 «L) Lfc. :<0 

&f£& 2 [U^O^tfc^, ^oo*W (300 mL) Hj§£?U l3fp£W7K 
(250 mL x 1. 300 mL x 1) TrSt^ U RSfcLfc-. »JET\ Lfc 
mfe&^V j3tf>Vj] 7J±>7 n-r K^HL, 4 - ^ a a - 7 - ^ h 

*i'-6-*t"f'/y ^T^T/V (29. 2 g, 45%)Sr#fc. 

4) g£gfe 4-;od-7-s h^v- - 6 - V -)V ^7."r)V (10 g, 40.3 
mmol) C^fy^V-A' (250 mL) 33 «fctf 3 - ^ n a - 4 - 7/^n7 = 
U V (5.86 g, 40.3 mmol) £flP&, gO'CX' 2 B£Frflfi8#Lfc„ tfc 
ftft, 4P«IU f£»*, *9 J-)* (120 mL) ^Anx.fc 0 28%T>- 
^■=Tzk (12 mL) ^ADX, *fi-e*fls* 4 7k (200 mL) ^i0x.fc o #Tffi L 
fc£$^£2lS&U zkTSfcfr (100 mL) % J£JETf£jSU 4 - (3 - * n n - 
4 - - 7i^7 5 / ) - 7 - * h# 5/ U - 6 - 
(10.65 g, 79%) &t#fc 0 

'H MR (300 MHz, DMS0-d t ) 6 ppra: 1.44 (t, J = 6. 9 Hz, 3H), 4.34 (q, 
J = 6. 9 Hz, 2H), 7.19 (s, 1H), 7.41 (t, J = 6. 9 Hz, 1H), 7. 80 (s, 1 
H), 7.83 (m, 1H), 8.22 (dd, J = 2.5, 6.9 Hz, 1H), 8.47 (s, 1H), 9.4 
8 (s, 1H), 9.60 (br s, 1H). 

5) 4- (3 - 9 P P " 4 - 7Asi£u - 7i-^7 Sy)-7-s h 3r v- ^ V V 
y _ 6 . JU (10. 5 g> 31.5 mmol) 05T"fe h =■ h 1) (350 mL) & 
*®Jbfc#U try 5^^ (4.13 mL, Sl.lmmol) *3 «fc tfS&Tk h V 7 p 

(7.95 mL, 47.3 mmol) fc^Px., 15l$ra«#Ufc. 
ft^St^/j:5*-t?«JET*ffiU, ZK (700 mL) :&XXf** (200 mL) 
^APx.fc 0 &£LfcHfc*:»ftU «JETft*U @g{b£4t! 6e (9.8 g, 
67%)£6£g3#£ L-C#fc„ 
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6e: 'H NMR (300 MHz, DMS0-d 6 ) Sppra: 1.42 (t, J = 6. 9 Hz, 3H), 4.35 (q, 
J = 6.9 Hz, 2H), 7.48 (t, J = 9. 1 Hz, 1H), 7.50 (s, 1H), 7.76 (m, 1H), 8. 
11 (m, 1H), 8.65 (s, 1H), 8.70 (s, 1H) , 9.98 (s, 1H) . 



<mw,m 5 6 > 

6-Ml7l/-hfr 6b (5.63 g. 12.46 ramol) & £ tMfc-a^ 4a (2.49 g, 14.95 
mmoDcDDMF^ (20 mL) \Z 1 0 ftffim.m*^7* V > f Lfcft. hy^^T 
5 V (4. 30 mL, 31.15 nunolh 7h7^ ( F !) 7i^7^^7^) 
10 "7^ (283 mg) teXXtB (I) (95 mg) £MtL, SOtX? 1 B#OTi$Lfc„ 

r-fe b~ k y /v - TM^M.fi&fTvv g&tii-rsTJ v iba (2.71 

g, 46%) UX#fc D 



Iba: 'H NMR (300MHz, CDC1 3 ) 6 ppm: 1,52 (s, 6H) , 2.32 (s, 3H), 2.57 (br 
15 s, 4H), 2.85 (br s, 4H), 3.98 (s, 3H) , 7.16 (t, J = 8. 7 Hz, 1H), 7.18 (s, 
1H), 7.61 (m, 1H), 7.97 (dd, J = 2. 6, 6. 6 Hz, 1H) , 8.06 (br s, 1H), 8.1 
8 (s. 1H), 8.65 (s, 1H). 

< %mm 5 7 > 

20 6- h y 7i/- vw 6b te^mt-km 4c £$^n«j5.6 tmmti^m^.x.<o . 
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lbb: 'H NMR (300MHz, CDC1 3 ) 6 ppm: 1.52 (s, 6H), 1.87 (s, 3H), 2.60-2.80 
(m, 8H), 3.54 (s. 2H). 3.98 (s, 3H), 7.17 (t, J= 8.6 Hz, IH) , 7.19 (s, 
5 IH), 7.54 (m, 1H), 7.60 (br s, 1H), 7.94 (dd, J = 2. 6, 6. 5 Hz, 1H), 8.0 
0 (s, IH), 8.67 (s, IH). 

<mmm5 8> 

• 6- hV y i/- hf£ 6b *i £tf 4 - (1, l-i?/ fvv -2-yu t°-yv) t>?5 i?> 
7 A? ut ViZX UfllKU BWt-T^ik^ lbc (42^73%)$r'#fco 



15 lbc: »H NMR (300MHz, DMSO - d 6 ) 5 ppm: 1.45 (s, 6H), 2.83 (br s, 4H), 3.1 
1 (br s, 4H), 3.97 (s.. 3H), 7.22 (s, IH), 7.42 (t, J =9.1 Hz, IH), 7.81 
(m, 1), 8.16 (ra, IH), 8.56 (s, IH) , 8.58 (s, IH), 9.83 (s, IH)'. 
4- (1, l-y^f;l/-2-/pt'^)tV7v;> tmftW&t LT t°-<9 
P (2.5^4) tdffil^ £-/&flJl kmmte%fe-?&!$,. M42%) : 'H MR (300 

20 MHz, DMS0-d 6 ) 6 ppm: 1.39 (s, 6H) , 2.30 (s, IH), 2.61 (br s, 4H), 2.93 
(m, 4H). 




1 be 
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<mmms 9 > 

Ibc (200 mg, 0.44 micol), £{b7°P t°/U (40 uL, 0.44 mmol) , 
y^A (183 mg, 1.32 mmol) (D DMF (5 mL) 60~70 t Ct^[]M# Ltc a 

*<t-7neA,*x*ma (i6 ul x 2) u it 3 mmmmmw^ vm**?^ 

rt^J; t) @ft£-f5{k;^ lbd (173 mg, 79%) 




1 bd 



lbd: 'HNMR (300MHz, DMSO - d 6 ) 8 Pm : 0.85 (t, J = 7. 4 Hz, 3H), 1.30-1.5 
0 (m, 2H), 1.42 (s, 6H) . 2.21 (t. J =7.4 Hz, 2H) , 2.41 (br s, 4H), 2.69 

(br s, 4H), 3.97 (s. 3H), 7.22 (s, 1H), 7.44 (t, J = 9. 3 Hz, 1H), 7.83 
(m, 1H), 8. 18 (dd, J = 2.4, 6.9 Hz, 1H), 8. 57 (s, 1H), 8.57 (s, 1H), 9.8 
6 (br s, 1H). 



<mmm6 o> 

ibc, a ?{b-f yfT/is&H^^m 

-km lbe «&L?t(HX^48?b) 0 



5 9 bmmt£j7&-?gffi)ffZ>lk 




1 b e 



lbe: l H NMR (300MHz, DMSO - d 6 ) 5 ppn,: 0. 85 (d, J = 6. 3 Hz, 6H), 1.43 ( s , 
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6H), 1.76 Cb. lH), 2.04 (m, 2H). 2.39 (br s, 4H), 2.70 (br s, 4H). 2.70 
(br s, 4H), 4.02 (s, 3H), 7.22 (s, 1H), 7.44 (t, J = 9. 0 Hz, 1H), 7.84 
(m, 1H), 8.19 (a, 1H), 8.57 (s, 2H), 9.86 (s, 1H). 

<mMM6 1 > 

ikSm 4a (0.44 g, 2.65 BB ol)O^PP^y^ ( 5 mD^^TB^L. 
Ztlfc 4, 4, 5, 5-if ^^-1,3,2-^^-^-^7}? p 7 >> (pin-BH) W 1 M THF & 

® (2.7mL. 2.7mmol) *5 «fc RhCl (PPh 3 ) , (25 mg) fcftlx.fc. 7 B^ffl 

Pin-BH © 1 M THF*gj£ (2.7 mL, 2.7 mmol) £ fc-gfefcfli 

Pin-BH ©111 THF mm (2.7 aL, 2.7 aaol) *Mk.tc a g.^lj^ft, - I 
OttftiJU M**ap*ft" iS^Sr^^^^-x/W (40 mL xl, 10 mL x 
D-CttffiL, ffcft. »H8L a WfefrfcJftttfcJttt.OSg Jfcteis-fc 6d (452 mg, 
1-0 PdCUdppf) • CH 2 Clj [dppf = 1,1' -Bis(dipheny]phosphin 0 )ferro 

cene] (27 mg. 0. 03maol) , 2M ^gfe^ h ]) ? (4.5 mL) , DM F (6 m 

(flCC 1 l*|«»#Lfc. £«»tiai:ILfc«, * (30 bL ) fcflB*., £/£4fc 
Zmm^^» (30 mL x 3).?tttfJLfc 0 *T4ft«*&ftft£* (20 »L) -est^m, 

ffi-tZt S^ttS lbf (115 mg, 25%) tftttttoSti LTUbnt. £*T,£^ 
rc^/i^-- (4 mL) zki£T4N ■ttgfe/ft»^^ (61 uL) £3n 

xSfiTLK6<^Lfc. a**S:««iL, lbf • Jgg£J£ (68 mg, l^ffii 
LTHK^55%) ^efeMfiLTft 
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lbf-HCl: 'H NMR (300MHz, CDC1 3 +D 2 0) 5 ppra: 1,50 (s, 6H), 2.70 (s, 3H), 2. 
80-3.60 (m, 8H), 3.97 (s, 3H), 6.67 (d, J - 16. 2 Hz, 1H), 6.90 (d, J = 1 
6.2 Hz, 1H), 7.12 (t, J= 8.8 Hz, 1H), 7.30 (s, 1H), 7.71 (m, 1H) , 8.02 
(dd, J = 2. 4, 6.6 Hz, 1H), 8.57 (s, 1H) . 8.72 (s, 1H) . 9.70 (br s, 1H) . 



< %mm 6 2 > 

Zit^®) Ibg OiX# 59%)£#fc„ 



lbg: 'H NMR (300MHz, CDC1 3 ) 5ppm: 1.53 (s, 6H) , 2.31 (s, 3H). 2.55 (br 

10 s, 4H), 2.65 (s, 3H), 2.84 (br s, 4H), 3.99 (s, 3H) , 7.20 (s, 1H) . 7.52 

(t, J = 7. 9 Hz, 1H), 7.74 (br d. J = 7. 7 Hz, 1H) , 7.78 (br s, 1H) , 8.05 
(s, 1H), 8.16 (dd, J = 2.1, 8.1 Hz, 1H), 8.69 (s, 1H). 

<HMJ6 3 > 

15 its® 6c*5.j;tf{fc-a-^ 4* zm^mmm s e kmmtt&x-Rfo&n^ntoyo 

Xh^it^m lbh 0W68%)&*#*:. 



lbb: l H NMR (300MHz. DMSO - d 6 ) 8 ppm: 1.43 (s, 6H), 2.16 (s, 3H), 2.37 
20 (br s. 4H), 2.69 (br s, 4H), 3.78 (s, 3H) , 3.96 (s, 3H), 6.70 (dd, J = 2. 
2, 8.2 Hz, 1H), 7.20 (s, 1H), 7.28 (t, J = 8. 2 Hz, 1H), 7.42-7.55 (m, 2 



5 





1bh 
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H), 8.54 (s, 1H), 8.60 (s, 1H) , 9.72 (br s, 1H). 



6 4, 6 5 > 

5 ibi, lbj KgE&Lfc, 

<mmmG4> 



lbi: ^78%; 'H NMR (300MHz, DMSO - dj fippm: 1.43 (s, 6H), 2.18 (s, 3 
H), 2.40 (br s, 4H), 2.68 (br s, 4H), 4.00 (s, 3H), 7. 47 (t, J = 9. 2 Hz, 
1H), 7.75 (s, 1H), 7.81 (ra, 1H), 7.88 (s, 1H), 8.13 (dd, J = 2. 7, 6. 6 H 
10 z, 1H), 8.54 (s. 1H), 9.77 (s, 1H). 
<H«W6S> 



lbj : HX^ 78%; l H NMR (300MHz, DMSO - dj 5 ppm: 1.44 (s, 6H), 2.56 (br s, 
4H), 2.73 (br s, 4H), 3.73 (s, 2H), 4.00 (s, 3H), 7.47 (t, J = 9. 2 Hz, 
15 1H), 7.76 (s, 1H), 7.81 (m, 1H), 7.88 (s, 1H) , 8.13 (dd, J = 2. 4, 6.9 Hz, 
1H), 8.54 (s, 1H), 9.77 (s, IH). 

<MMM6 6> 




F 




1bj 
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%MM3(Djjm-C'&t,tltzT* /#2c (700 mg, 1.46 mmol) <DZ'])i?>- 



(7 mL) mi** 0VS°C[a^lk, * 9 a ]) K (125 fi L, L 

61 mmol) ^^o<l9^Ttfc 0 £l£2£&7K*S^O 7c l£ £ | it> £j£ 

lea (552 mg, 66%) 



lea: i|X^68%; 'H NMR (270MHz, DMS0-d 6 ) 5ppm: 1.48 (s, 6H), 2.55 (br s, 
4H). 2.74 (br s, 4H) , 3.12 (s, 3H). 3.73 (s. 2H), 7.47 (t, J = 9. 2 Hz, 
10 1H), 7.80 (m, 1H), 7.85 (s. 1H), 8.13 (dd, J = 2. 7, 7.0 Hz, 1H) , 8.46 (s, 
1H), 8.62 (s, 1H), 10.09 (s, 1H). 

<mmm6 7-7 7 > 

15 <HJ£#ij6 7 > 



leb: 1&^24%; L H NMR (300MHz. DMS0-d 6 ) 5 ppm: 2.20 (s, 3H), 2.40 (br s, 
4H), 2.60 (br s, 4H), 3. 11 (s, 3H) , 3.61 (s, 2H) , 7.47 (t, J =■ 9. 1 Hz. 
1H), 7.79 (m, 1H), 7.86 (s. 1H), 8.12 (dd, J = 2. 4, 6.8 Hz, 1H) , 8.42 (s, 
20 1H), 8.60 (s. 1H), 10.07 (s, 1H). 
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<HJSW6 8 > 




1 c c 



lcc: 11X^45%; 'H NMR (300MHz, DMS0-d 6 ) 5ppm: 2.59 (m, 4H), 3. 13 (s, 3 
H), 3.63 (m, 6H), 7.47 (t. J - 9. 1 Hz, 1H), 7.79 (m, 1H). 7.89 (s, IH), 
8.13 (dd, J = 2.4, 6.8 Hz, 1H), 8.45 (s, 1H), 8.62 (s, 1H). 10.10 (s, 1 
H). 

< nmm 6 9 > 



Me - 



SO 2 HN. 
HN 




led: ifc^S 32% ; 'H NMR (300MHz, DMS0-d 6 ) 5ppm: 1.55 (s, 6H). 2.40 (m, 4 
H) , 3.00 (m, 4H). 3.12 (s, 3H), 7.47 (t, J = 9. 0 Hz, 1H). 7.79 (m, 1H), 
7.88 (s, 1H), 8.12 (br d, J = 6. 3 Hz, 1H) , 8.45 (s, 1H), 8. 62 (s, 1H) , 1 
10 0.10 (s. 1H). 
<MMM7 0> 



Me - 




1ce 



Ice: 1&3S49%; 'H NMR (300MHz, DMS0-d B ) fippm: 2.25-2.80 (m, 8H), 3.11 

(s, 3H), 3.58 (br s, 4H), 7.44 (t, J = 8. 9 Hz, 1H), 7.79 (in, 2H), 8.11 

15 (ra, 2H), 8.43 (s, IH) , 8.58 (s, IH) , 10.06 (s, 1H). 

<mm&i7 1 > 
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Me 



SO z HN 




1 Cf 



lcf: UX^54% ; 'H NMR (300MHz, DMS0-d 6 ) 5 ppm: 1.02 (s, 6H), 2.05 (s, 3 
H). 2.18 (br s, 4H), 2.51 (br s, 4H), 3.06 (s, 3H), 5.89 (d, J = 12.9 Hz, 
1H), 6.67 (d, J = 12.9 Hz, 1H), 7.47 (t, J - 9.0Hz, 1H), 7.81 (m, 1H), 
5 7.95 (s, 1H), 8.14 (br d, J = 6. 5 Hz, 1H), 8.34 (s, 1H), 8.60 (s, 1H), 9. 
99 (s, 1H). 

<mmm7 2> 



leg: 4X^62%; 'H NMR (270MHz, DMS0-d 6 ) 6 ppm: 1.46 (s, 6H), 2.20 (s, 3 
10 H),2.43 (br s, 4H), 2.71 (br s, 4H), 3.10 (s, 3H), 7.46 (t, J = 9. 2 Hz, 
1H), 7.79 (m, 1H), 7.82 (s, 1H), 8. 13 (dd, J = 2. 4, 6. 8 Hz, 1H), 8.41 (s, 
1H), 8.60 (s, 1H), 10.06 (s, 1H). 
<H2S#|7 3 > 



1 ch 

15 lch: <&m29%; 'H NMR (270MHz, DMSO-d,) 5 ppm: 1.01 (t. J = 7. 3 Hz, 3H), 
1.46 (s, 6H), 2.35 (q, J = 7. 3 Hz, 2H) , 2.50 (br s, 4H), 2.72 (br s, 4 



Me - 



§0 2 HN 




1 eg 
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H), 3.09 (s, 3H), 7.46 (t, J = 9. 2 Hz, 1H), 7.81 (br s. 2H). 8.12 (dd, J 
= 2.4, 6.5 Hz, 1H), 8.38 (s, 1H), 8.59 (s, 1H), 10.04 (s, 1H). 



lei: M56%; 'H NMR (270MHz, DMS0-d 6 ) 6 ppm: 1.45 (s, 6H), 1.82 (m, 2 

H) , 2.36 (s, 3H), 2.70 (m, 4H), 2.91 (ra, 4H), 3.06 (s, 3H), 7.45 (t, J 

= 9. 2 Hz. 1H), 7.77 (br s, 2H), 8.11 (br d, J = 7. 0 Hz, 1H), 8.29 (s, 1 
H), 8.55 (s, 1H), 9.98 (s, 1H). 
10 <H2itB0il7 5> 



lcj: HX^46%; 'H NMR (270MHz, DMS0-d 8 ) 5pp m : 1.49 (s, 6H), 1.71 (m, 4 
H) , 2.03 (ro, 2H) , 2.19 (s, 3H), 2.34 (s, 3H), 2.85 (br d J = 11. 3 Hz, 
2H), 3.00 (m. 1H). 3.07 (s. 3H), 7.46 (t, J = 9. 2 Hz, 1H), 7.73 (s, 1H), 
7.80 (o, 1H). 8.12 (br d, J = 6. 8 Hz.lH), 8.34 (s, 1H) , 8.58 (s, 1H), 
15 10.02 (s, 1H). 
<^J£#!7 6> 



Me. 



$0 2 HN 





1 C j 




1 ck 
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lck: 11X^24%; l H NMR (270MHz, DMS0-d 6 ) Sppm: 2.17 (s, 3H), 2.36 (br s, 
4H) , 2.50 (br s, 4H) , 2.69 (m, 4H), 3,10 (s, 3H), 7.46 (t, J = 9. 2 Hz, 
1H), 7.80 (br s, 2H), 8.13 (dd, J = 2. 4, 6.8 Hz, 1H), 8.42 (s, 1H), 8.5 

9 (s, 1H), 10.06 (s, 1H). 



lc 1 : $3*31%; 'H NMR (270MHz, DMS0~d 6 ) 5ppm: 1.47 (s, 6H), 2.87 (t, J 
= 6.6 Hz, 4H), 3.11 (s. 3H) , 3.26 (s, 6H) , 3.25-3.51 (m, 4H), 7.47 (t, 
10 J = 9.2 Hz, 1H), 7.80 (m, 1H) , 7.84(s, 1H), 8.13 (dd, J = 2. 7, 7.0 Hz, 
1H), 8.45 (s, 1H), 8.62 (s, 1H), 9.40-9.60 (br s, 1H), 10.09 (s, 1H). 

1) 5-7* d ^-4 - -fP7>F7 -/^Wt (#H 2000-169451 (5. 65 g, 

15 21.7 mmol) .fclSEBfe*^ AT 5; 'J y (4.51 g, 43.3 nunol) fciU*;-* 

$ J-;V (60 mL) SrAQx., 4 B#|ffl3f«c$-frfc„ KfcWftm 200 niLfclfcS* 
"C^Mx, #rfcti#>£}ii®U *TflS^Lfc 0 SfcJET««U 6-/pM- 
= hBTffl-*t/y^-'4-*V (S.21g, 64%) $r#fd 0 6-7 u h 
y y - 4 - Jr> (1. 34 g, 5.0 mmol) <Dh/^^>feffi. (20 mL) 
20 K^^-S/tt-fky y (0.70 mL, 7.5 mmol) *5 i tf5?-T y :/P f ;V^?VT $ 

> (1.29 mL, 7.5 mmol) &>&R;L % 80^, SI$WU*#Lfc. 3 - 

■ 4- 7;Vta7''J^ (1.09 g, 7. 5 mmol) (D-{ yyo^/-/^! (5 

mD s^p*. -mmwLtc a g.mm*^*-*y oo m u 30 



5 



<30£#I7 7 > 
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ftj»Lfc„ doffc^toKiS^ (1.10 g, 20.0 

mmolh lNifiBfe (10 mLh :}3<k / — ,u (30 mL) 1 B^^ai^ 

S0X:X' IN&mtT Y y 9 AzKMt (10 mL) frjQx. 30 #|H»#«, 

h ]) /V (10 mL) T®i5fcU 6-^P*-7V 4 -(3-^PP-4 - 7 m 

— /I') - 4,7- ^t/r/'^T^ '/ (5' ) (987 og, 54%) £*§fc 0 




5' : 'H NMR (300MHz, DMS0-d s ) Sppm: 6.24 (br s. 2H), 7.00 ( s> 1H), 7.4 
2 (br t, 1H), 7.79 (br s, 1H), 8.17 (br s, 1H). 8.43 (s, LH) , 8.68 (s, 
1H), 9.64 (s, 1H). 

l\ A' 4 -(3 - {7 o a - 4 - 7^~;k) - 6 - [3 - * J-fr - 3 - (4 - * f- 

/l' - 1 - IfX? J?=M -' 1 • s^K7-*t/ !l ^i?7 5 > (2a' ) 
(|R*68X) fc&fc. 



2a* : l H MR (300MHz, DMS0-d 6 ) 8 ppra: 1.47 (s, 6H), 2.67 (s, 3H), 5.99 
(s. 1H), 6.90 (s, 1H), 7.38 (t, J= 9. 2 Hz, 1H), 7.80 (m, 1H), 8.15 (dd, 
J = 2.6. 6.8 Hz, 1H), 8.37 (s, lH) , 8.44 (s, 1H), 9.65 (br s, 1H). 




MeN 




H 2 N 



3) 2a' (200 mg, 0.44 mmol) <D k* y S^j&ft (4 mL) ? ^*jVi£ — /V? 
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°y K (80 y. L, 1.0 wl) 5:5n^ J ^?l-e4B#^#L, * 
D!) K < 80 ."L, l.Ommol) OD^fCo 3 bfc* * ^A^/l,* 

nil K (SO axL, 1.0 ml) ^Utl 6 ^fp9^igi^ Lfc c zk£A;ft, SHK^/u 
(30m Lx 2) T'ttbWU ftjft, WffiLfc. f# kftfcHft^T-tr h = h jj /l^Tfe, 

tasibft'g'W leg' (us. ng, 55%) zntc. 




1cg' 

leg' : T0F Mass: o/z = 609 [M+l] ; 

'H NMR (300MHz, DMS0-d B ) 5ppm: 1.41 (s, 6H), 2.11 (s, 3H). 2.33 (br s, 
4H). 2.66 (br s. 4H). 3.61 (s, 6H), 7.46 (t. J - 9. 1 Hz, 1H), 7.78 (m, 1 
H). 8.02 (s, 1H). 8.11 (m. 1H) , 8.66 (s, 1H), 8.74 (s, 1H) , 10.20 (br s. 
1H). 

<MMM 7 9 > 

£-J&0!l 2 ©^&T'#btL^:T 5 J & 2a (453 mg. 1.00 mmolh 3-* ^■A'f-tf 
^^^0 7^' (152 1118, 1.20 mmol), h U xf^7 ^ ^ (167 fi L, 1. 
20mmol)©DMF (4.5 fflD^^glT 19^, £ ^ 40t:-C 6 ftlHHftf Lfc 0 

s^^af* (loo ol) ichn, mm^/v (100 bl x 2) -etttHLf- 0 

ftfcWMSrlgfn^lg* (100 bL x 2) T^LMtKM^ h V ^AtW, 
if\t^ laf (120 mg, 22%) £^fc 0 
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laf : 'H NMR (300MHz, DMS0-d6) 6 ppra: 1.46 (s, 6H). 2.12 (s, 3H) , 2.1 
7 (s, 3H), 2.38 (br s, 4H) , 2.67 (br s, 4H), 2.74-2.83 (m, 4H) , 7.46 (t, 
5 / = 9.0 Hz, 1H), 7.80-7.85 (m, 2H), 8.17 (dd, / = 6. 9, 2.4 Hz, 1H). 8.6 
2 (br s, 2H), 9.66 (s, 1H). 10.03 (s, 1H). 

< ^tfeM 8 0 > 

^&#!) 2 <7);£ifcT*#kftfe7 5 yft2a (452 mg, 1.00 mmol), (1 
10 26 mg, 1.50 ramolh MW (423 mg, 5.00 mmo.1) , HATl) (701 mg, 1. 84 mmol) <D 
DMF (1.0 mL) 20 BSR8&# Lfc 0 RfS^SW* (100 mL) {CfcJt, 

^^^/K50 mL x 2)"Ctt/i}L7t 0 #^n/i«^^^?P^^ (50 mL x 2) 

15 ^ift-rsr tfg6<li:t5* >?it&y>i lag (71 mg, u%). 
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lag: 'H NMR (300MHz, DMS0-d 6 ) 5 ppm: 1.45 (s, 6H), 2.06 (s. 3H) , 2.15 
(s, 3H), 2.37 (br s, 4H), 2.67 (br s, 4H), 7.46 (t, / = 9. 0 Hz, 1H), 7. 
81-7.85 (m, 2H), 8. 19 (del, / = 6. 3, 1.8 Hz, 1H), 8.54 (s, 1H), 8.63 (s, 
1H), 9.98 (s, 1H), 10.26 (s, 1H). 

5 

<mmw8 i > 

■g-l&ffl 2 (O ft, fcT % /#2a (452 rag, 1.00 wl), ^fy^? 

- (220 mg, 2.61 nunol) (DYjVx-V (15 mL) I. 5 ^iSSt $-frfc c 

10 ^fl^tt iah (110 mg, 20%) &mc 0 




lah: 'H NMR (300MHz, DMS0-d 6 ) 8 ppm: 1.46 (s, 6H), 2.21 (s, 3H). 2.27 

(s, 3H), 2.44 (br s, 4H), 2.67 (br s, 4H), 3.17 (s, 2H), 7.45 (t, / = 9. 

3 Hz, 1H), 7.78-7.83 (in, 2H). 8.14 (dd, / = 6. 9, 2.4 Hz, 1H), 8.60 (s, 1 
15 H), 8.71 (s, 1H), 9.93 (s, 1H), 10.01 (s, 1H). 

<mmm8 2 > 

&&W2(Dj3m-ZftbtltcT$.S&2a (452 mg, 1. 00 nunol) , */T 
(425 mg, 5.00 mmolh MJ^f^T^y (209 y. L, 1. SO nunol) , EDC (288 mg, 
20 1.5 nunol) <D DMF (5.0 mL) ^Siat U^fWtfc. RJSffcfeMTk 

(100 mL) fcfcft, (50 mL x 2) T*ttttiL^ 0 »&Kfc*rtjiJi«:ftf& 

(50 mL x 2) ^ttfr MJ !7AtW, j*JETJ*lft£W* 

£ klC* — A'J&'bffttAU SftitS^y/y lai (189 mg, 
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37%) 




N 



lai: 'H NMR (300MHz, DMS0-d 6 ) 5 ppm: 1.46 (s, 6H), 2.34 (s, 3H), 2.64 

5 (br s, 4H), 2.74 (br s, 4H). 4.14 (s, 2H), 7.46 (t, J = 9. 0 Hz, 1H), 7. 

80-7.86 (m, 2H), 8.19 <dd, / = 6. 6, 2.1 Hz. 1H), 8.59 (s, 1H), 8.64 (s, 
1H), 10. 10 (s. 1H), 10.31 (s, 1H). 

< mmm 8 3 > 

10 -g^fti 2 <D#i£-t:# P) ftfcT S 2a (905 mg, 2. 00 mmol) , 2-* o ox ? 
y^;l/^^^^q7^ K (840//L, 8.00 mmol) <D fcT ]) >>V (5. 0 mL) *&?&3r^ 
fflTlHISljl^Ufc. S^?«£*fiSfPA^* (200 mL) fcfclt, M^fvl^ (200 
mL x 2) TfttULt. ft &:h/fcff«««rttfn*ifczk(300 mL x 3) "CgfefrL^Tk 

15 (&{!;* ^i^-pi*/-^) IcttU ££>lc P TLC (igfc^u->-7< 

~/V) fctfU &tflk-rZ#y?}).>y{k&®laj (9 mg. 0.8%) £'#fc„ 



laj." 'H NMR (300MHz, DMS0-d 6 ) 5 ppm: 1. 46 (s, 6H), 2.29 (s, 3H) . 2.55 
20 (br s, 4H), 2. 77 (br s, 4H), 5.75 (s, 1H). 5.91 (d, / = 9.9 Hz. 1H), 6. 
01 (d, / = 16.5 Hz, 1H), 6.85 (dd, J = 16.4, 9.9 Hz), 7.45 (t, / = 9. 1 
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Hz, 1H), 7.74-7.83 (id, 2H), 8.13 (dd, J = 6. 8, 2.2 Hz, 1H), 8.35 (s, 1H), 
8.57 (s, 1H), 10. 00 (s, 1H). 



<MMM8 4~ 8 7 > 

>-\-^T^(D^mm 3:1) joj!T>'^@T-y ls&m%Wt LTfflV\ 

2-i)(7)^fe, ^ffi^j3-i)^^ft ({b^t? 4a h mmiz&m. «5^S, 

*S£tf|liS#i3-2)<9;fri£K:&V\ lak ~ lan &&f&Ltz (Scheme 6) a 

Scheme 6 

°2Wn 



-1) HN^ R, |gtegl|3 -1) 



HIM 



V 1 

4a 



HN 




SSt©ft3 -2) 



^SpG HN' 




(5S4 1 , RMlro-OMe, m-CN , p-NMe 2 , a-Me ^0®&g£^-t\ ) 



< H3i£$l 8 4 > 
(ltZ^40%) o 



lak t^Lfc 




lak: 'H NMR (300MHz, DMS0-d 5 ) 5 ppm: 1.42 (s, 6H). 2.15 (s. 3H), 2.35 
(br s, 4H),'2. 63 (br s, 4H), 3.78 (s, 3H), 5.83 (dd. J = 10.3. 1.7 Hz, 
1H), 6.32 (dd. J = 17.0. 1. 7 Hz, 1H). 6.57 (dd, J = 17.0, 10.1 Hz, 1H) , 
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6.72 (dd, J = 7.8. 2.2 Hz, 1H). 7.29 (t, J = 8. 2 Hz, IH), 7.48-7.55 (ra, 
2H), 7.81 (s, 1H), 8.60 (s, 1H), 8.71 (s, 1H) , 9.81 (s, 1H), 9.83 (s, 
1H). 

5 < mmm 8 5 > 

T- y i/k LT 3-TS J^sy~ Y !/>HfcffiV\ S ^.<b lal fcg£^ 



lal: l H NMR (300MHz, DMS0-d6) 6 ppm: 1.43 (s, 6H), 2.14 (s, 3H). 2.34 

10 (br s, 4H), 2.63 (br s, 4H) , 5.84 (dd. /= 10.3, 1.5 Hz. 1H) , 6.33 (dd, 

/= 17.1. 1.5 Hz, 1H), 6.58 (dd, /= 17.0, 10.1 Hz, 1H), 7.57-7.64 (ra, 

2H), 7.85 (s, 1H), 8.16 (d, / = 7. 1 Hz, 1H), 8.42 (s, 1H), 8.67 (s, 1H) , 
8.71 (s, 1H), 9.88 (s. 1H), 10.12 (s, '1H). 

15 <M#l8 6 > 

lam «&Lfc mm 72%) . 




HN 



XT 




lam: 'H NMR (270MHz. DMS0~d6) 8 ppm: 1.42 (s, 6H), 2. 14. (s, 3H), 2.35 
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(br s, 4H), 2.63 (br s, 4H), 2.90 (s, 6H), 5.82 (br d, J = 10.0 Hz, 1H), 

6.31 (br d, / = 17.0 Hz, 1H), 6.57 (dd, / = 17.0, 10.0 Hz, 1H), 6.76 (d, 

/ = 9.2 Hz, 2H), 7.56 (d. / = 9. 2 Hz, 2H), 7.75 (s, 1H), 8.46 (s, 1H), 
8.63 (s, 1H), 9.70 (s, 1H) , 9.82 (s, 1H) . 

<MMMS 7 > 

mm 63%) 0 



lan: 'H MR (270MHz, DMS0-d6) 6 ppm: 1.42 (s. 6H), 2. 14 (s, 3H), 2.34 

(br s, 7H), 2.62 (br s, 4H). 5.83 (dd. /= 10.0, 1.9 Hz, 1H), 6.31 (dd, 

J = 17.3, 1.9 Hz, 1H), 6.58 (dd, / = 17.3, 10.0 Hz, 1H) , 6.96 (d. / = 

7.0 Hz, 1H), 7. 27 (m, 1H), 7.63 (br s, 2H), 7.80 (s. 1H) , 8.57 (s. 1H), 
8.70 (s, 1H), 9.81 (s, 1H), 9.84 (s, 1H). 

<HJ60J8 8 > 

1 7 "ClSM Lfc bV7^~hfc 6e (1. 00 g, 2. 15 mmol) , *5 £ Tfiik&Qo 
4b (395 nig, 2.58nucol), hyxf;U7$> (l6mL) N DMF (4 mL) 
Jft*» g3ig&£^5 8fef££»0 3gLfc8K ftSft'<5S?*.Mn) (48. 2 mg) fe 
<t(;hy7x-;U*7 7-fy (67.9 mg) &#P;t, 80^1? 5 B#raS6i^Lfc„ l^E 

JBffi, THF- 7K«t 9 MA], @l$<t1-o# S^JJ lbk (434 mg, 43%) & 
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EtO^^N 
1bk 

lbk: IH NMR (270 MHz, CDC13) 5 ppra: 1.51 (s, 6H) , 1.53 ( t, J = 7.0 Hz, 
311), 2. 80 (id, 4H), 3.80 (m, 4H), 4.18 (q, J= 7.0 Hz, 2H), 7.17 (s, 1H) , 
7.17 (t, J = 8.8 Hz, 1H) , 7.40 (br s, 1H), 7.54 (m, 1H), 7.92 (s, 1H) , 
5 7.95 (dd, J = 2. 6, 6. 3 Hz, 1H), 8.68 (s, 1H). 

< £MM 8 9 ~ 1 1 1 > 

h& 6e *Jj:l/»Xr0^tt 4 £r/H"V\ HJS^J 9 7 £ TO/^&Tfb 
lbl -lbah Lfc„ ib$Vd(DM'&t®.mte£VX'<?' 

10 aTH|Bf D 

<MW8 9> 




1b! 



lbl (l&m 7094): 1H NMR (270 MHz, CDC13) 6 ppra: 1.51 (s, 6H), 1.51 (t, J 

= 7.0 Hz, 3H), 2.43 (s, 3H), 2.82 (t, J = 6. 1 Hz, 2H) , 3.39 (s, 3H) , 

3.54 (t, J = 6. 1 Hz, 2H), 4.17 (q, J = 7. 0 Hz, 2H), 7.15 (s, lH), 7.16 

15 (t, J = 8. 8 Hz, 1H), 7.52 (br s, 1H), 7.56 (m, 1H) , 7.92 (s, IH), 7.95 
(dd, J = 2. 7, 6.5 Hz, IH), 8. 66 (s, lH). 
<HJ£#|9 0> 




1bm 
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lbm {l&m 53%): 1H NMR (270 MHz, CDC 13) 6 ppm: 1.51 (s, 6H), 1.53 (t, J 
= 6.9 Hz, 3H), 2.42 (s, 3H), 2.59 ( t, J = 6. 5 Hz, 2H), 3. 01 (t, J = 6.5 
Hz, 2H), 4.21 (q. J = 6.9 Hz, 2H). 7.16 (t, J = 8. 8 Hz, IH), 7.18 (s, 
5 1H), 7.54 (br s, 1H), 7.56 (m, 1H), 8.00 (dd, J = 2. 6, 6.3 Hz, 1H), 8.12 
(s, 1H), 8.67 (s. Ill)- 




1bn 



10 lbn 55%): 1H NMR (270 MHz, CDC 13) 6 ppm: 1.40-1.60 (m, 11H), 1.60- 

1.75 (m, 4H), 2.74 (m, 4H), 4.19 (q, J = 6. 9 Hz. 2H) , 7.17 (t, J = 8. 6 

Hz, 1H), 7.17 (s, 1H), 7.34 (br s, 1H), 7.52 (n. 1H), 7.91 (br s, 1H), 
7.95 (dd, J = 2. 7. 6.5 Hz, 1H), 8.67 (s, 1H). 

15 <mMM9 2> 




1bo 

lbo-nHCl [lbo (1:2) <f\ IMMffitk^'?*' (3 3 

ft) X-mmUitLtz'] (n = 3 t LXU^ 41%): 1H NMR (270 W\z, CDC13) 6 
ppm: 1.48 (t, J = 6. 9 Hz, 3H). 1.82 (br s, 6H), 2.89 (s, 6H), 2.92 (br s, 
20 3H). 3.70 (br s), 4.30 (q, J = 6. 9 Hz, 2H), 7.47 (s, 1H) , 7.55 (t, J 
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=9.0 Hz, 1H). 7.83 (m, 1H), 8.11 (dd. J = 2. 6, 2.7 Hz, IH) , 8.94 (s, IH), 
9.52 (br s, 1H). . 

< $mm 9 3 > 



lbp (iftsjK 48X): 1H NMR (270 MHz, DMS0~d6) 8 ppm: 1.43-1.47 (m, 3H), 1.43 
(s, 6H). 2. 15 (s. 3H), 2.37 (br s, 4H), 2.71 (br s, 4H), 4.21 (q. J - 



(dd, J = 2.7, 7.0 Hz, 1H), 8.65 (s, 1H), 8.56 (s, 1H), 9.84 (s, 1H). 
<3I*«I9 4> 



lbq 23%): 1H NMR (270 MHz, CDC13) 6 ppm: 1.52 (t, J = 7. 0 Hz, 3H), 

i- 55 (s, 6H), 1. 79 (m, 4H), 1.97 (m, 2H), 2.25 (s, 3H), 2.45(s, 3H), 2.90 

(m, 2H), 3.01(m, 1H), 4.19 (q, J = 7. 0 Hz, 2H), 7.17 (t, J = 8. 8 Hz, 1H), 

7.17 (s, 1H), 7.36 (br s, IH), 7.53 (m, 1H), 7.86 (s, 1H), 7.94 (dd, J = 

2.7, 6.5 Hz, IH), 8.67 (s, IH). 

<H3iS#]9 5> 




6.8 Hz, 2H), 7.17 (s, IH), 7.44 (t, J = 9. 2 Hz, IH), 7.82 (m, IH), 8.20 




1bq 



99 



WO 02/066445 



PCT/JP02/01575 




ibr 

lbr 55%): 1H NMR (270 MHz, CDC13) 5 ppm: 1. 00-1. 20 (m, 6H), 1.40- 

1.60 <m, 9H), 2.80 (q, J = 7. 0 Hz, 4H), 4,18 (q, J - 7. 0 Hz, 2H) , 7.16 
(t, J = 8. 8 Hz, IH), 7.16 (s, 1H) , 7.38 (br s, 1H) ,7. 51 (m, 1H), 7.88 (s, 
1H), 7.94 (dd. J = 2. 7, 6.5 Hz, 1H) , 8.66 (s, 1H). 



HN' 



1bs 



lbs Oft* 31%) : 1H NMR (270 MHz, CDC13) 8 ppm: 1.53 (s, 6H), 1.53 (t, J 
10 =7.0 Hz, 3H), 2. 73 (m, 4H) , 2. 8S (m, 4H), 3.53 (s, 2H) , 4.19 (q, J = 7. 0 
Hz, 2H), 7.13 (t, J = 8.9 Hz, 1H), 7.13 (s, 1H), 7.39 (br s, 1H) , 7.53 
(m, 1H). 7. 93 (s, 1H) , 7.95 (dd, J = 2. 7, 6.8 Hz, 1H), 8. 67 (s, 1H). 



<M9 '7 > 




lbt (iRSp 14%): 1H NMR (270 MHz, CDC13) 6 ppm: 1.26 (m, 1H), 1.50 '(m. 
2H), 1.53 (t, J = 7. 0 Hz. 3H), 1.77(m, 5H), 2.17 (m, 2H), 2.32 (s, 3H), 
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2.57(br s, 4H), 2. 88 (br s, 4H), 4.19 (q, J = 7. 0 Hz, 2H), 7.15 (s, 1H), 

7.17 (t, J = 8. 9 Hz, 1H), 7.65 (m, LH), 8.01 (m, 2H), 8. 17 (s, 1H), 8.65 
(s, 1H). 

s < %mm 9 8 > 




lbu (IR^ 48%): 1H NMR (270 MHz, CDC13) Sppra: 1.52 (s, 6H), 1.52 (t, J 
= 7.0 Hz, 3H), 2.96 (t, J = 6. 8 Hz, 4H), 3.37(s, 6H), 3.51 (t, J = 6. 8 
10 Hz, 4H), 4.18 (q, J = 7. 0 Hz, 2H) , 7.16 (s, 1H), 7.17 (t, J = 8. 9 Hz, 
1H), 7.44 (br s, 1H), 7.56 (a, 1H), 7.90 (s, 1H), 7.96 (dd, J = 2. 7, 6.8 
Hz, 1H), 8.66 (s, 1H). 



< 311601 9 9> 




1bv 

15 lbv (lRS£ 23%): 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1-44 (m, 11H). 1. 77 (ra, 
2H), 2.35 (m, 2H) , 2. 99 (m. 2H), 3.40-3.50 (m, 1H), 4.21 (q, J = 7.0 Hz, 
2H), 4.58 (d, J = 4. 3 Hz, 1H),7.17 (s, 1H) , 7.43 (t, J = 9: 2 Hz. 1H). 
7.84 (ra, 1H), 8.20 (dd, J = 2. 7, 6. 8 Hz, 1H), 8.54 (s, 1H), 8.56 (s, 1H), 
9.83 (s, 1H). 

20 
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<MW\ i o o > 




1bw 

lbw (M 50%): lH NMR (270 MHz, CDC13) 6 ppm: 1.50 (s, 6H),1.52 (t, J = 
6.8 Hz. 3H), 1.88 (m, 2H) , 2.37 (s, 3H), 2.65(m, 4H) , 2.97 (m, 4H) , 
4.18 (q, J = 6.8 Hz, 2H) . 7.15 (s, 1H), 7.16 (t, J = 8. 9 Hz, 1H), 7.56 
5 (m, 1H), 7.72 (br s, 1H), 7.96 (dd, J = 2.7.' 6.8 Hz, 1H) , 8.01 (s, 1H), 
8.65 (s, 1H). 

<Mioi> 




10 lbx 59%): 1H NMR (270 MHz, CDC13) 6 ppm: 1.51 (s, 6H), 1.53 (t, J 

= 7.0 Hz, 3H), 2.49 (m, 4H), 2.58 (t. J = 6. 1 Hz, 2H). 2.99 (t, J = 6. 1 
Hz, 2H), 3.68 (m, 4H), 4.20 (q, J = 7. 0 Hz, 2H), 7.17 (t, J = 8. 9 Hz, 
1H), 7.18 (s, 1H), 7.48 (br s, 1H), 7.54 (m, 1H), 7.92 (s,. 1H) , 7.94 (dd, 
J = 2. 7, 6. 8 Hz, 1H) , 8. 68 (s, 1H) . 

15 

<^5£0!l 1 0 2 > 
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lby (l&m 76%): 1H NMR (270 MHz, CDC13) .6 ppm: 1.23 (t, J = 7. 0 Hz, 6H) , 
1.50 (t, J = 7. 0 Hz, 3H), 2.29 (s, 3H) , 2.50-2.60 (br s, 4H), 2.89 (br s. 
4H), 3.57-3.82 (m, 8H) , 4.16 (q, J= 7.0 Hz, 2H), 7.11 (s, IH), 7. 15 (t, 
. J = 8. 9 Hz, 1H), 7.62 (m, 1H), 7.99 (dd, J = 2.7, 6.8 Hz, IH), 8.27 (s, 
5 . IH), 8.30 (s, IH), 8. 62 (s, IH). 

<nmm 1 o 3 > 



Ibz 64%): IH NMR (270 MHz. CDC13) 5 ppm: 1.14 (t, J = 7. 0 Hz, 3H), 

10 1.52 (s. 6H), 1.53 (t, J = 7. 0 Hz, 3H), 2.46 (q, J = 7. 0 Hz, 2H), 2.50- 
2.60 (br s, 4H), 2.88 (br s, 4H), 4.19 (q, J = 7. 0 Hz, 2H), 7.14 (s, IH), 
7. 16(t, J = 8.9 Hz, IH), 7.67 (m, IH), 8.00 (dd, J = 2. 7, 6.5 Hz, IH), 
8.17 (br s, IH), 8.24 (s, IH), 8. 64 (s, IH). 

15 <MMM 1 0 4 > 



lbaa (lR#s 76%): IH NMR (270 MHz, CDC13) 6 ppm: 1.49 (t, J = 7. 0 Hz, 3H), 
1.51 (s, 6H), 2.10 (s, 3H) ,2. 74 (m, 4H), 3.53 (id, 2H), 3.68 (m, 2H). 
4.14 (q, J .= 7. 0 Hz, 2H), 7.15 (s, IH) , 7. 16 (t. J = 8. 9 Hz, IH) , 7.58 (m, 
20 IH), 7.92 (br s, IH), 7.96 (dd, J = 2. 4, 6. 5 Hz, IH) , 7.98 (s, IH) , 8.66 




EtO 



1bz 




1baa 
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(s, LH). 



<M1fcffll 0 5 > 



Me0 2 C 




lbab (llX^i 47%): 1H NMR (270 MHz, CDC 13) Sppro: 1.14 (t, J = 7.0 Hz, 3H), 
1.50 (s, 6H), 1.52 (t, J = 7.0 Hz, 3H), 2.68 (m, 2H), 2.75 (q, J = 7. 0 
Hz, 2H), 3.13 (m, 2H), 3.71 (s, 3H) , 4.19 (q, J = 7. 0 Hz, 2H), 7.16 (s, 
1H), 7. 16 (t, J = 8. 9 Hz, 1H), 7.68 (ra, 1H). 7.79 (br s, 1H), 7.98 (dd, J 
= 2.7, 6. 5 Hz, 1H), 8.10 (s, 1H), 8. 67 (s, 1H) . 

<Ht60!l l 0 6 > 



lbac (IjX^ 8%): 1H NMR (270 MHz, CDC13) 5 ppn>: 1.53 (t, J = 7. 0 Hz, 3H), 
2.30 (s, 3H), 2.49 (br s. 4H) , 2.64 (br s, 4H) , 2. 73 (ra, 4H) , 4.21 (q, J 
= 7.0 Hz, 2H), 7.16 (s, 1H), 7. 17 (t, J = 8. 8 Hz, 1H). 7.54 (m, 1H), 7.58 
(br s, 1H), 7.95 (dd, J = 2. 7, 6. 5 Hz, 1H) , 7.97 (s, 1H) . 8.65 (s, 1H). 

<nmm 1 o i > 




F 



EtO' 



1bac 
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Me0 2 SN^ 



N 



lbad (l&Sp 65%): 1H NMR (270 MHz, DMS0~d6) 5 ppm: 1.44 (t, J = 7. 0 Hz, 
3H), 1.47 (s, 6H), 2.83 (br s, 4H), 2.89 (s, 3H), 3.17 (br s, 4H), 4.22 
(q, J = 7.0 Hz, 2H), 7.18 (s, 1H), 7.44 (t, J = 9. 2 Hz, 1H), 7.82 (m, 
5 1H), 8.20 (dd, J = 2. 7, 6.8 Hz, 1H), 8.57 (s, 2H), 9.83 (s, 1H). 

<mmmi o 8 > 



lbae 39%): 1H NMR (270 MHz, DMS0-d6) 6 ppm: 1.44 (s, 6H),1.46 (t, 

10 J = 7.0 Hz, 3H), 2.50 (br s, 4H), 2.54 (t, J = 5.9 Hz, 2H), 2.67 (t, J = 
5.9 Hz, 2H), 2.73 (br s, 4H), 4.21 (q, J = 7. 0 Hz, 2H), 7.18 (s, 1H), 
7.44 (t, J = 9. 1 Hz, 1H), 7.82 (m, 1H), 8.20 (dd, J = 2. 7, 6.8 Hz, 1H), 
8.57 (s, 2H), 9.84 (s, 1H). 

15 <HI^10 9> 




1bae 
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lbaf (l£#s 49%): 1H NMR (270 MHz, DMS0-d6) 5ppm: 1.45 (m, UH),1. 89 (m, 
,2H), 2.40 (m, 2H), 2.98 (m, 2H), 3.16 (m, 1H), 3.23 (s, 3H), 4.22 (q, J 
= 7.0 Hz, 2H), 7.18 (s, 1H), 7.44 (t, J = 9. 2 Hz, 1H), 7.83 (ra. 1H), 
5 8.20 (dd, J = 2. 7, 6.8 Hz, 1H) , 8.55(s, 1H), 8.56 (s, 1H), 9.83 (s, 1H). 



<mmmi 1 o > 




1bag 

lbag (HX^ 64%): 1H NMR (270 MHz, DMS0-d6) 5 ppn>: 0.97 (t, J = 7.0 Hz, 
10 6H), 1.42 (t, J = 7.0 Hz. 3H). 1.71 (m, 4H), 2.15 (s, 3H). 2.35 (br s, 
4H), 2.69 (br s, 4H),4.21 (q, J = 7. 0 Hz, 2H), 7. 17 (s, 1H), 7.44 (t, J 
= 9.2 Hz, 1H), 7.81 (m, 1H), 8.17 (dd, J = 2. 7, 6.8 Hz, 1H), 8.54 (s, 
1H), 8.55 (s, 1H), 9.87 (s, 1H). 

15 ■ <mmMi 1 1 > 
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j0c f 



Ibah 



lbah (J&S£ 29%): LH NMR (270 MHz, DMS0-d6) 5 ppm: 1.43 (s, 6H), 1.45 (t, 
J = 7:0 Hz, 3H), 2.42 -2.52 (m, 4H), 2.44 (t, J = 5, 8 Hz, 2H), 2.71 (br 
5 s, 4H), 3.22 (s, 3H) , 3.41 (t, J = 5. 8 Hz, 2HM.21 (q, J = 7. 0 Hz, 2H), 
7.17 (s, 1H), 7.44 (t, J = 8.9 Hz, 1H), 7.83 (ro, 1H). 8.20 (dd. J = 2. 7, 
7.0 Hz, IH), 8.56 (s, 1H), 8.57 (s, 1H), 9.84 (s, 1H). 

<£-/£#Jl 8 > h V y/Uira / ■? yx^Tb^m 7- ^ h^V-4- [3- (3- t K 
(6f) 

-7-xh#->-6-^ft , /!)=^ m^x/V (400 mg. 1. 50 
mmol) i^y^n/V-^ (10 nL) - *J9 P P * ^ ^ (2 mL) SrAlxfiH* b*i& J 

4- (3-T?/7i-;l') -2-* J-jV-Z-y?- ^-1-^3 ^ (290 mg, 1.65 

15 mmol) Sr^n^fc. -Nff^^^^f-^ (50 mL) £rAn;USMS Lfc 0 MWV^ 
n/V-A (10 nD-v^^op^iJ'y (2 mL) &JBn;ifc8L (30 mL) 

&#o< D^TL, tK^T 15 #mW:&Lit 0 *fcffTlfc*U 
gg {7:xf - 4 - [3- (3 - k - ^ f-fr - 1 - -ff-^-fV) 7 ^=-/V 

7$/]-6-W!>=A' ^^fvU (547 mg, 83%) S: Jtfellfr i: UT^fc. 
20 iWx^f;K$; (513 mg, 1.16 mmol) J—^ (5 mL) U 28%T > 

^~TzK (1 mL) &aqx.MTft#Lfc„ 7k (10 mL) SrflPX. 30 
• to&iSBL, «JET*£&U h*v"-4- [3- (3-k Kn*->-3-^f^- 

=/U)7x = /W7 $ y]^rt/y y - 6 - t^A (392 mg, 93%) 
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h Wn ^- oh 

1H NUR (270 MHz, DMS0-d6) 5 ppra: 1.44 (t, J = 7. 0, Hz, 3H), 1.48 (s, 6H), 
4.24 (q, J = 7.0 Hz. 2H). 5.51 (s, 1H) . 7.08 (d, J =7.8 Hz, 1H), 7.18 (s, 
1H), 7.34 (t, J = 8.0 Hz, 1H), 7.80 (s, 1H), 7.88 (d, J = 8. 4 Hz. 1H), 
7.99 (s. 1H), 8.47 (s. 1H). 9. 37 (s, 1H), 9.56 (br s, 1H). 
^<Dit£®Z&f$mi 3-Z)t^^ST«t:^ (6f) C£ftfi«j)K£ftL, 




Gf 



6f: 1H NMR (270 MHz, DMS0-d6) 5 pp B : 1.46 (t. J = 7. 0 Hz. 3H) . 1.48 (s, 

6H), 4.41 (q. J = 7.0 Hz, 2H), 7.35 (d, J =7.6 Hz, 1H). 7.46 (s. 1H) , 

7.51 (t, J = 8.0 Hz, 1H), 7.69 (d, J = 8. 1 Hz, 1H) , 7.76 (s, 1H), 8.88 
(s, 1H), 8.96 (s, 1H). U. 19 (br s, 1H). 



< mmm 1 1 2 > 

fb^#) 6f tfc&m 4c zm^mmM8 8 kfflmt£%m&m\ ny/yis? 

frZmtc mm 76%) 0 (56 5 mg, 1.05 mraol) *5iUt2K*fb 

* y £A (299 mg, 5.33 ramol) (D h/Ux^gijK (21 m L) £ 80°CT" 1 P#W, 

tz a ttttt Wkffi&isV cr-^ (BR^f/i') (eft- U % 

&ftSHft*a*/-A'-*,fc!JWBftU lbai (162 mg> 32%) 
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lbai : 1H NMR (270 MHz, DMS0~d6) 5 ppm: 1.40-1.50 (m, 9H), 2.56 (br s, 
4H). 2.77 (br s, 4H). 3.72 (s. 2H). 4.20 (s. 1H). 4.21 (q, J = 7. 0 Hz, 
5 2H), 7.17 (s, 1H), 7.22 (d, J = 7. 8 Hz, 1H) . 7.40 (t, J =8.0 Hz, 1H), 
7.92 (d, J = 8. 1 Hz, 1H), 8.07 (m, 1H), 8.56 (s, 1H), 8.60 (s. 1H). 9.78 
(br s, 1H). . 

<Hi£0il 113~117> 

io h y 7u- h& 6f td&tfm*<nit^®izm\s\ mmmi 1 2 tmm^mx- 

ffc-g-flfe lbaj ~lban &£-/£Lfc c {fc£-«j©f&i£ <b ^ h A*?— * & EATlcfa 
"To 

<mmm 1 1 3 > 




1baj 



15 lbaj : 1H NMR (300 MHz, DMS0-d6) 6 ppm: 1.44. (s, 6H), 1.45 (t, J =7.1 Hz, 
3H), 2.71 (m, 4H), 3.65 (m, 4H), 4.21 (s, 1H), 4. 22 (q, J = 7. 1 Hz, 2H), 
7.18 (s, 1H), 7.22 (d, 1H), 7.40 (t, J = 8. 1 Hz, 1H), 7.90 (d, 1H), 8.07 
(s, 1H), 8.57 (s, 1H), 8.60 (s, 1H), .9.79 (s, 1H). 
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<%mm 1 4> 




A, 



1bak 



lbak : 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.40 (t, J = 7. 0 Hz, 3H), 1.53 
(s, 6H), 2.01 (s, 3H), 2.81 (br s, 4H), 3.55 (br s, 4H), 4.21 (d, J = 
7.0 Hz, 2H), 4.21 (s, J = 7. 0 Hz, 1H), 7.19 (s, 1H), 7.24 (d, J = 7. 8 Hz, 
1H), 7.41 (t, J = 7.9 Hz, 1H), 7.91 (d, J = 8. 6 Hz, 1H), 8.06 (s, 1H), 
8.60 (s, 1H), 8.67 (s, 1H), 9.91 (br s, 1H). 

<M&mi 1 5 > 



lbal : 1H NMR (270 MHz, DMS0-d6) 8 ppm: 1.42 (t, J = 6. 8 Hz, 3H), 1.49 
(s, 6H), 1.52-1.90 (m, 6H), 2.11 (s, 3H), 2.37 (s, 3H), 2.77 (br d, J = 
11.1 Hz, 2H), 2.95 (s, 1H), 4.21 (s, 1H), 4.22 (q, 2H), 7.17 (s, 1H), 
7.21 (d, J = 7.8 Hz, 1H), 7.40 (t, J = 8. 0 Hz, 1H), 7.91 (d, J = 8. 4 Hz, 
1H), 8.07 (br s, 1H), 8.56 (s, 2H), 9.78 (br s, 1H). 

<HJ609 1 l 6 > 



MeN' 




1bal 
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1bam 



lbam : 1H NMR (300 MHz, DMS0-d6) 5 ppm: 1.52 (s, 6H), 1.52 (t, J = 7. 0 
Hz, 3H), 2.31 (s, 3H), 2.55 (br s, 4H), 2.87 (br s, 4H) , 3.09 (s, 1H), 
4.19 (q, J = 7.0 Hz, 2H), 7.15 (s, 1H), 7.28 (d, 1H), 7.28 (d, 1H), 7.36 
(t, 1H), 7.80 (d, 1H), 7.91 (br s, 1H), 7.96 (s, 1H), 8.12 (s, 1H), 8.66 
5 (s, 1H). 

<mt&m 1 1 7 > 



lban : 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.44 (m, 9H), 2.15 (s, 6H), 
2.25-2.40 (m, 5H), 2.62 (t, J = 7. 2 Hz, 2H), 4.21 (s, 1H), 4.22 (q, 2H), 
10 7.17 (s, 1H), 7.22 (d, J = 7. 6 Hz, 1H), 7.40 (t, J = 8. 0 Hz, 1H), 7.92 
(d, J = 8.4 Hz, 1H), 8.08 (s, 1H), 8.56 (s, 1H), 8.60 (s, 1H), 9.79 (br 
s, 1H). 

<MMM 118~130> 

15 mMM6 6 k®mtf:%mx«%rl&-tZ>TK/yf; 2 J; Lfc. 
<HJS#) l l 8 > 




EtO 



N 



1ban 




WO 02/066445 PCT/JP02/01575 

lcm: 57%; IH NMR (270MHz, DMS0-d6) 8 ppm: 1.33 (m, 1H), 1.63 (m, 

7H), 2.00 (m, 2H), 2.21 (s, 3H), 2.44 (br s, 4H) , 2.71 (br s, 4H) , 3.10 
(s, 3H), 7.46 (t, J = 9.2 Hz, lH), 7.79 (m, 1H) , 7.83(s, 1H) , 8.12 (dd, 
j = 2.7, 6.8 Hz, 1H), 8.39 (s, 1H), 8.60 (s, 1H), 10.06 (s, 1H). 



< m^ffl 1 1 9 > 



Me 2 N 



Me *S02 HN 




lcn: IR* 62%; 1H NMR (270MHz, DMS0-d6) 8 ppm: 1.44 (s, 6H), 2.30 (s, 

3H), 2.38 (s, 6H), 2.6l(t, J - 6. 3 Hz, 2H), 2.83 (t, J = 6. 3 Hz, 2H), 

2.99 (s, 3H), 7.45 (t, J = 9. 2 Hz, 1H) , 7.77 (s, 1H) , 7. 79 (pi, 1H), 8.11 

(dd, J = 2.7, 7.0 Hz, 1H), 8.27 (s, 1H), 8.54 (s, 1H), 9.97 (s, 1H). 



<&mmi 2 0 > 



Me -S0, HN 




CI 



OEt OEt 



lco: JRS^ 41%; 1H NMR (270MHz, DMS0-d6) 8 ppm: 1.13 (t, J = 7. 0 Hz, 6H), 
2.17 (s, 3H), 2.39 (br s, 4H), 2. 75 (br s, 4H), 3.08 (s, 3H), 3.52 (q, J 
= 7.0 Hz. 4H), 3.67 (m, 4H), 7.45 (t, J = 9. 2 Hz, 1H), 7.78 (m, 1H), 
7.82 (s, 1H), 8.11 (dd, J = 2. 7, 7.0 Hz, 1H), 8.40 (s, 1H), 8.59 (s, 1H), 
10.07 (s, 1H). 
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<MMm i 2 i > 



MoO - 




lcp: t¥ 56%; 1H NMR (270MHz, DMS0-d6) 8 ppm: 1.45 (s, 6H), 2.34 (s, 
3H), 2. 71 (t, J = 6.3 Hz, 2H), 3. 12 (s, 3H), 3.26 (s, 3H), 3.43 (t, J = 
5 6.3 Hz, 2H), 7.47 (t, J = 9. 1 Hz, 1H), 7.81 (m, 1H) , 7. 84 (s, 1H), 8.13 
(dd, J = 2.6, 6.9 Hz, 1H), 8.45 (s, 1H), 8.62 (s, 1H), 10.08 (s, 1H). 



<mmmi 2 2 > 



MeOzSN""^ 




10 Icq: 63%; 1H NMR (270MHz, DMS0-d6) Sppra: 1.48 (s, 6H), 2.78 (br s, 

4H), 2.87 (s, 3H), 3.10 (s, 3H), 3.15 (br s, 4H), 7.46 (t, J = 9. 2 Hz, 

1H), 7.79 (m, 1H) , 7.87(s, 1H), 8.12 (dd, J = 2. 4, 7.0 Hz, 1H), 8.45 (s, 

1H), 8.61 (s, 1H), 9.57 (br s, 1H), 10.09 (s, 1H). 



15 <mMMl 2 3 > 
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lcr: 55%; 1H NMR (270MHz, DMS0-d6) 5ppm: 0.93 (t, J = 7. 3 Hz, 6H), 

1.74 Ob, 4H), 2.19 (s, 3H), 2.41 (br s, 4H), 2.68(br s, 4H), 3.08 (s, 

3H), 7.45 (t, J = 9.2 Hz, 1H) , 7.77 (m, 1H) , 7.81(s, 1H), 8.10 (dd, J = 
5 2.4, 7.0 Hz, 1H), 8.37 (s, 1H), 8.58 (s, 1H), 10.04 (s, 1H). 

<mmn 2 4> 



10 lcs: IRSJ* 49%; 1H NMR (270MHz, DMS0-d6) 8 ppm: 1.42 (m, 2H), 1.46 (s, 

6H). 1.89 (m, 2H), 2.37 On, 2H) , 2.97(m, 2H), 3.10 (s, 3H), 3.22(s, 3H), 

3.00-4.00 (m, 1H), 7.46 (t, J = 9. 2 Hz, 1H), 7.79 (m, 1H) , 7.83(s, 1H) , 

8.11 (dd, J = 2.7, 7.0 Hz, 1H) , 8.44 (s, 1H), 8.61 (s, 1H), 10.08 (s, 
1H). 



let: 34%; 1H NMR (270MHz, DMSO-d6) 5 ppm: 1.47 (s, 6H), 1.99 (s, 

3H), 2.61 (br s, 2H), 2.68 (br s, 2H), 3.09(s, 3H), 3.44 (br s, 4H), 
7.45 (t, J = 9.2 Hz, 1H), 7.78 (n>, 1H) , 7.84(s, 1H), 8.11 (dd, J = 2. 7, 
7.0 Hz, 1H), 8.44 (s, 1H), 8.60 (s, 1H), 10.08 (s, 1H). 




ft 



15 



<mmn 2 5> 
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<**«! 2 6> 




leu: IK^ 69%; 1H NMR (270MHz, DMS0-d6) Sppm-' 1.06 (t, J = 7. 0 Hz, 3H), 
5 1.47 (s, 6H), 2.50 (m, 2H), 2.75 (q, J = 7. 0 Hz, 2H), 2.98 (t, J = 7. 0 
Hz, 2H), 3.11 (s, 3H), 3.59(s, 3H), 7.47 (t, J = 9. 2 Hz, 1H), 7.80 (ra, 
1H) , 7.83(s, 1H), 8.13 (dd, J = 2. 7, 7.0 Hz, 1H), 8.45 (s, 1H), 8.62 (s, 
1H), 9.52 (br s, 1H), 10.09 (s, 1H). 

10 < 'MMffl 1 2 7 > 



lev: 53%; 1H NMR (270MHz, DMS0-d6) 5 ppm: 1.46 (s, 6H), 2.50 (br s, 

6H), 2.69 (br s, 4H), 3.11 (s, 3H), 3.23 (s, 3H), 3. 43 (ra, 2H), 7.47 (t, 
J = 9.2 Hz, 1H), 7.80 (m, 1H) , 7.84(s, 1H), 8.13 (dd, J = 2. 4, 6.8 Hz, 
15 1H), 8.44 (s, 1H), 8.62 (s, 1H) , 10.08 (s, 1H). 

< MM® 1 2 8 > 



jfX F 




20 
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lew: 48%; 1H NMR (270MHz, DMS0-d6) S ppm: 1.47 (s, 6H), 2.50-2.58 

(m, 6H), 2.65-2.70 (m, 6H), 3.12 (s, 3H), 7.47 (t, J = 9. 2 Hz, 1H), 7.81 
5 (m, 1H) , 7.84(s, 1H), 8.14 (dd, J = 2. 7, 7.0 Hz, 1H), 8.47 (s, 1H), 
8.62 (s, 1H), 9,59 (br s, 1H),10. 10 (s, 1H) . 



< 1 2 9 > 




10 lex: Jftsps 45%; 1H NMR (270MHz, DMS0-d6) 8 ppm: 1.48 (s, 6H), 1.74 (br s, 
4H), 2.76 (br s, 4H), 3. 12 (s, 3H), 7.47 (t, J = 9. 2 Hz, 1H), 7.79 (m, 
1H) , 7.84(s, 1H), 8.13 (dd, J = 2. 4, 7.0 Hz, 1H), 8.45 (s, 1H), 8.62 (s, 
1H), 10.09 (s, 1H). 

15 <mmmi 3 0 > 
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Icy: Jftsp 42%; ih NMR (270MHz, DMS0-d6) 8 ppm: 1.48 (s, 6H), 2.36 (s, 
3H), 2.68 (t, J = 6.4 Hz, 2H), 2.82 (t, J = 6. 4 Hz, 2H), 3.12 (s. 3H), 
7.47 (t, J = 9.0 Hz, 1H). 7.81 (m, 1H) , 7.88(s, 1H), 8.13 (dd, J = 2. 4, 
7.0 Hz, 1H), 8.46 (s, IH), 8.62 (s, 1H), 9.57 (s, 1H), 10.09 (s, 1H). 



< mfam 1 3 1 > 

Hl&#y7 N 4 -(3- ?nn -4 - 7/^p7i=/H - 6. - [3 - * f-fl^ 

-3 - (4- *?-A>-h- f^v^/M -l-/f=^H7-^rty'!jy^7^ 
(2a') u'fcSEifeLfc^ft^flfcSra B 

10 TO®U la' (S) 0.9^t©DMFm) fr*H*&£ £ tX#fc (iR 

^20%) o 



la': 1H NMR (300MHz, DMS0-d6) 5 ppm: 1.48 (s, 6H) , 1. 99 (s, 3H) , 2.15 
(br s. 4H), 2.68 (br s, 4H). 5.88 (d. J =10.4 Hz, 1H), 6.36 (d, J = 17. 1 
15 Hz, 1H), 6.61 (dd, J =10.4, 17.1 Hz, IH), 7.46 (t, J = 9. 1 Hz, 1H), 7.84 
(m, 1H), 8.20 (dd, J = 2.5, 6.8 Hz. 1H), 8.32 (s, IH) . 8.61 (s, 1H) . 
8.67 (s, IH), 9.38 (s, IH), 9.99 (s, IH). 

<mmm 1 3 2 > 

20 tti&WtUX, «7 h7 t Fo f7>S:l 

V^J&Lfc 4ao (ft* 60%) t 7-7'n*^-(3-i?oa-4-7;Vta7x = ;v)- 
4,6-^t-y y S'JT % V%>m^. H*W3 fclii'iM-C, 2ao *5j:tf lao K 



5 




117 



WO 02/066445 



PCT/JP02/01575 



4ao 



4ao: ifcsfs 60%; 'H NMR (270MHz, CDC1 3 ) 8 ppm: 1.60-1.71 (ra, 2H) , 1.87-1.93 
(m, 2H), 2.29 (s, 3H), 2.40 (s, 1H), 2.49 (br s, 4H), 2.67 (br s, 4H), 
3.64-3.74 (m, 2H), 3.90-3.96 (m, 2H). 



2ao: 'H NMR (270MHz, DMSO-d 6 ) 5 ppm: 1.53-1.65 (m, 2H), 

2.04-2.12 (m, 2H), 2.15 (s, 3H), 2.37(br s, 4H), 2.64 (br s, 4H), 3.60 
(m, 2H), 3.88 (n>, 2H), 5.53 (s, 2H), 7.41 (t, J = 9. 2 Hz, 1H), 7.53(s, 
1H), 7.70 (s, 1H), 7.81 (ra, 1H), 8.20 (dd, J =6. 8, 2. 7 Hz, 1H), 8.39 (s, 
1H), 9.64 (s, 1H). 



lao: j&StB 31%; 'H NMR (270MHz, DMS0-d 6 ) 6 ppm: 1.55 (m, 2H), 2.01 (m, 2H), 

2.15 (s, 3H), 2.36 (br s, 4H), 2.63 (br s, 4H), 3.61 (m, 2H), 3.84 (m, 

2H), 5.84 (d, J = 10.0 Hz, 1H), 6.32 (d, J = 17. 0 Hz, 1H), 6.55 (dd, J = 

17.0, 10.0 Hz, 1H) , 7.46 (t, J = 9. 2 Hz, 1H), 7.85 (m, 1H), 7.90 (s, 

1H), 8.20 (br d, J = 6.8 Hz, 1H) , 8.64 (s, 1H), 8.65 (s, 1H), 9.96 (s, 



HN 
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1H), 10.00 (s, 1H). 
<HjK£0!| 1 3 3 > 

nMm2 5 (Djj&V'&CiivtcT # }) SlsT Z K* lz (300 mg, 1.46 mmol) 
5 <Di??vv/?>mfc (4.5 mL) & 0t ~5t: Mfc^, hy^y^Bf^ 
(TFA) (4.5roL) &MZ.tz. 0 ^©ij 1,5 W^Hfcl, $ffT2tfig£W 
£L/:: 0 ^S^^^f-^^-T^-C^gt, MU Smt-tZit^m lap • 
nTFA (50 mg) 




• nTFA 



10 lap - nTFA : 'H NMR -(270MHz, DMS0-d 6 ) 8 ppm: 1.46 (s, 6H), 2.86 (br s, 
4H), 3.14 (br s, 4H), 5.87 (d, J = 10. 0 Hz, 1H) , 6.34 (d, J = 17.0 Hz, 
1H), 6.58 (dd, J = 17.0, 10.0 Hz, 1H) , 7.50 (t, J = 9. 2 Hz. 1H). 7.77 
(m, 1H), 7.92(s, 1H), 8.11 (m. 1H), 8.57 (br s, 2H), 8.75 (s, 1H), 8.77 
(s, 1H), 10.01 (s, 1H), 10.53 (br s, 1H) . 

15 

<mmMl3 4> 

4- (4-/f;u-l-tX7-;-/p) - 4 _^-^y_mj. (o.69g, 10.0 mmol) , N-/ f- 
yu/py^^7$y (2.00g, 10. 0 mmol) , EDC (2. 88 g. 15. 0 mmol) , h 
U^W^y (2. 1 mL. 15. 0 mmol) ©DMF^jS (30 mL) Srifit- Bfe&# 
20 Lfc 0 Rj&ffcHzK (40 mL) 'S 9 P P * 9 > (40 mL x 3 ) 

ttlbfc ft fctl fifpfcjft* «JETfiJ8U 7V-^^^-4- (4- 
/ =3-J\s-l-t°^7 y-N- {2-7V3 \Z-)\')--?*f-jVT % F (4aq) 

©DMFSi (10. OOg) £#fc a 
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Z.(D 4aq <D D M F £ 7-7"' n ^-N A - (3-? D P -4-7 /V^" D 7 x. — JV) -4, 6- 




5 laq.:l|3i^ 7%; 'H NMR (300MHz, 354K, DMSO-d 6 ) 5 ppra: 2.18 (s, 3H), 2.27 (m, 
4H), 2.60(m, 4H), 3.02 (s, 3H), 3.44 (m, 4H), 4.48 (s, 2H), 5.80 (dd, J 
= 10.1, 1.5 Hz. 1H), 6.33 (dd. J - 16.8. 1.5 Hz. 1H), 6.60 (m. 1H), 
7.38 (t, J = 9. 2 Hz, 1H), 7. 82 (m, 1H), 7.86 (s, 1H). 8.12 (a, 1H), 8.57 
(s. 1H), 8.78 (s. 1H), 9.55 (br s, 1H) . 9.82 (br s. 1H) ; 
10 LC-MS: m/z = 592 (M + +l). 

<mmm 1 3 5 > 

-a-J^^ll 7 tmmteX&X' l,3-V^h* : >T± b><D^t>^iZ tert-7'^ 
4- ir*V - 1 - f^y v^rt/V/K^i/U- £fc l-t^jW^y W<D{\ 

15 ioV Kv^^vVTS >&%\,^i&Ltc 4ar (JR^ 97%) t 7-/p^ l (3-^ 
B-4-7;Vta7x-;i/)-4,6-^t/D>^riy^fflt\ ^i£R3 - 1 ) t m 
mteXmZftot 2ar (R = H) # t> ft fc „ ZfrZK&T , i??va/?yp 
T* 1 %&<Di? - tert - h (Boc,0) t 30 #W£J&£^: 

m&f&VoZ-yV U>f)\'l3 s 7 bKTffim.^it&®> 2ar (R = Boc; MUX 

20 m 85%) r<^^^ 2ar (R = Boc) &HJ£0!l 3-2)©#8xT' la r ' l£ 
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Boc 
4a r 



4ar: ItSi^ 97%; l H NMR (300MHz, CDC1 3 ) 5 ppm". 1.06 (t, J = 7. 2 Hz, 6H), 
1.44 (s, 9H). 1.44-1.69 (m, 2H) , 1.80-2.00 (m, 2H), 2. 32 (s, 1H), 2.67 
(q, J = 7.2 Hz, 4H). 2.96-3.19 (m, 2H), 3.77-4.09 (m, 2H) . 




2ar (R = Boc) : 85%; 'H NMR (300MHz, CDC1 3 ) 5 ppm: I. 12 (t, J= 7. 1 Hz, 

6H), 1.47 (s, 9H), 1.65-1.81 (m, 2H) , 1.91-2.11 (ro, 2H), 2.78 (q, J = 
7.1 Hz, 4H), 3.07-3.27 (m, 2H) , 3.83-4.09 (m, 2H), 4.47 (br s, 2H), 6.98 
(s, 1H), 7.15 (t, J = 8. 7 Hz, 1H), 7.24 (br s, 1H), 7.54 (m, 1H). 7.86 
10 (s, 1H), 7. 93 (dd, J = 2. 5, 6.4 Hz, 1H), 8.58 (s, 1H). 




Boc iar* 



lar' : iftfi 63%; 'H NMR (300MHz, CDC1 3 ) 5 ppm: 1.04 (br t, 6H), 1.41 (s, 
9H), 1.52 (m, 2H), 2.02 (br d, J = 12.3 Hz, 2H). 2.71 (br q, 4H). 3.12 
(m, 2H), 3.82 (br d, J = 10.0 Hz, 2H), 5.82 (d, J = 10. 2 Hz, 1H). 6.31 
15 (d, J = 16.9 Hz, 1H), 6.51 (dd, 10.2, 16.9 Hz, 1H), 7.45 (t, J = 9. 1 Hz, 
1H), 7.84 (ra, 1H), 8.19 (dd, J = 2. 6, 6. 8 Hz, 1H), 8.61 (s, 1H), 8.64 (s, 
1H), 9.98 (br s, 2H). 
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lar • nTFA •' 76% (n = 3 Ht); 'H NMR (300MHz, DMS0-d 6 ) 5ppm: 1.29 

(br s, 6H), 2.03-2.24 (m, 2H), 3.05-3.65 (m. 10H), 5.90 (d, J = 10. 0 Hz, 
1H), 6.38 (d, J = 17.0 Hz, 1H), 6.56 (dd, J = 10.0, 17. 0 Hz, 1H), 7.49 
(t, J = 9.1 Hz, IB). 7.80 (m, 1H), 8.16 (dd, J = 2. 3, 7.0 Hz, 1H), 8.19 
(s, 1H). 8.66-9.02 (ro, 2H), 8.70 (s, 1H) , 8.74 (s, 1H), .10.34 (s, 2H). 

<nmmi 3 6 > 

?a#&t. 3jc»~M-cs:*ss*Ti»e»n*fl5'&* 4 CZ t 7-7'a^-yv 4 -(3- 

fc^ifelMb&lfc l-{3-[6-T5/-4- (3-^no-4-7;Utti7x^7; /) -7- 
=*-^->/ y -^1-2-^0 t°-^}-4-t c -< y > # ^ ^ ^ m ^ ;U ^ ^ x /V 
(2cz) «r#fc(Ifc$ 73%) „ ftfcm 2cz &g:Mm6 6 t R.fcfc^Sj^R&Srfi^, 

4® 3 ^f© 2N TkBfe-fb-*- h y * A^-eii 2 ^iHaaLfcifc* *?n-t-*fcit 

U*as4rtLfc. 7ir h= h y /H?BSfcU <t&® lcz « 

^feS^iLT^fp OR* 57%). 

4cz 

4cz: 78%; 'H NMR (300MHz, CDC1 3 ) 5 ppn.: 1.25 (t, J = 7. 1 Hz, 3H) , 

1.65-1.87 (m. 2H), 1.87-2.06 (m, 2H) , 2.02-2.37 (m. 4H) , 2.86 (m. 2H), 

3.30 (d, J = 2.3 Hz, 2H), 4.13 (q, J = 7. 1 Hz. 2H). 
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Et0 2 C 



H 2 N 



HN 



J0l 



C! 




N 



2cz 



2cz: IR^73%, 



MQ 2 C 




1CZ 



Lcz: l H NMR (300MHz, DMSO~d 6 ) 5 ppm: 1.46-1.67 (m, 2H), 1.76-1.91 (m, 2H), 
5'' 2.16-2.39 (m, 3H) , 2.80-2.94 (m, 2H). 3.08 (s, 3H) , 3.75 (s, 2H), 7.46 
(t, J = 9. 1 Hz, 1H), 7.72-7.83 (m, 1H) , 7.85 (s, 1H), 8.11 (br d, J = 
6.9 Hz, 1H), 8.35 (br s, 1H). 8.58 (s, 1H), 10.02 (br s, 1H). 

< nmm 1 3 7 > 

10 3-^ h^y/ofyi: 7-7' u*-N 4 -(3-f o u-i-7/V*a y ^~;U)-4, 
;^!)/) a:^^^^n^^ny ] TMt^ffc lcaa&&$Lfc 0 




15 1 caa 

lcaa: 10%; l H NMR (300MHz, CDC1 3 ) 5 ppm: 2.38-2.41 (ra, 4H) , 2.89 

(t, J = 6.9 Hz, 2H) , 3.38 (t, J = 7.2 Hz, 2H), 3.50 (s, 3H), 3.61-3.68 

(m, 4H). 4.44 (s, 2H), 7.20 {t, / = 9. 0 Hz. 1H), 7.52-7.56 <m, 2H), 
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7.92-7.95 (m, 2H), 8.05 (s, 1H), 8.07 (s, 1H) , 8.73 (s, 1H) . 
<H«!ll3 8> 

5 \mm 2t (ni£tf!i2o) *%mm iia«t^^i£ it* y- y\z. 4- 




10 las: Ifc^S 17%; 'H NMR (300MHz, DMS0-d 4 ) 8 ppm: 1.47 (br s, 8H), 1.72 

(br s, 6H). 2.11 (br s, 4H), 2.72 (br s, 6H), 7.45 (t, J = 9. 0 Hz, 1H). 

7.81-7.85 (m. 2H), 8.18 (d. / = 5. 1 Hz, 1H), 8.58 (s, 1H>, 8.61 (s, 1H) , 
9.62 (s, 1H), 9.96 (s, 1H). 

15 Kttmwi *%wo7ais>*i--iimmw(Dwm> 

(1) EGFRfP^^t^KM 
(2fi£) t hH¥Jb&$Ei3£<Z> A431 M# (JE****P»EMtWStm IS 
ffl#BEHf«-fe^^- J: «t t»»^W^»»**bfc EGF £^#£/BV\ 

Linda J. Pike b <D 7 rx -> X 3r — if fettffill (Proceedings of the 

20 National Academy of Science of the U.S.A. , 1982. 79, 1433) £ c& & b T fr 

■ A43i 'mm^^K^m (^s) i o'KZ'Stsy 

(DMEM) *-t?3 7*C» 5%&fife#;*TTJS*U ^<D*fflfl££lO mM 
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N — 2 -/N-f - N' - 2 - ^9 (Hep 

e s) BMW. (pH 7. 4), 0.2 5 M-f-yXv-*, 0. 1 mM EDT 
A&f;tsmm'PX'fr^iS*-b&, 3 0 0 OG-?5#|?Sm<C/#8ftU Hf-^Ji 
if5:1 0 0, 0 0 OGX'3 oft?»m>bftM$:ft^A4 3 iMiM#£#, Ctl 

±fB©A4 3 lMj^lU# (10-15 M g), 30 mM Hepe s mW 
I ( P H 7. 7 ) % 2 mM M n C 1 a , 100 ^ M Na 3 V0 4 , fcilfv 5 
^3vvx/i-*^> K (DM SO) {^^Lfc&^MOSJS^ (ifcftS 1% 
DMSO) C, 100 ngCEGF^Mfcl, ^Ilrv^fyi/VI 
10 I (Asp-Arg-Val-Tyr-Ile-His-Pro-Phe) 50/tg, Jry^HDV® (y ■ 
32 P - »#3 7 KBq^tf) 0 : M£;bP£T£J&£MfeUfc 0 CI 
Wt^(D^S}J6 0 /i LT'£><5. 

SJSllTk^^X 3 0#f^m\ 10 m g/mL^JkJf 6 m L £ 2 

o% h y ^ nn@m2 5 m LSnx.-c£j££f?itu ^^s^tR^^s o#R5#cg 

15 Lfc„ 

5 0 0 0 G'C2;frf?gig.i>Lfc ; &, ±ff$r4 0 n LV^? 1 ) >" 7 L-T P 8 1 
***ir;Pa-;*-iw<-l^;t£-£fc„ dii,£0. 7 5 % y >$tK 5 MS 

-ftkOfiS^, fefPlMll, TIEO^tCi I9^febtt^ 0 

P1W^(%)= 1 0 0 - {(A-C) / (B-C)} x 1 0 0 

&fem%<Dmm&zmk£^x%btitmm^£ <o ic M fi (5o%iti 

25 g) &*ttjLfc„ 
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SI 1 



l\s Mm JEL 


TP nW 


U O Y' Jp* %7 


IC cn nM 


la 


1. o 


..Do 


1- 1 


lb ! 


1. 3 


ID L 




lc 


3. 9 


,l DU 




Id 


3. o 


1 Kir 


1' 5 


le 


O A 


1 uw 


2. 8 


If 




L DA 


3 4 


lg 


A A 

4. 4 


IDy 


>10 


lh 


3. 3 


I DZ 


2 2 


li 


3. 7 


Ibaa 


9 Q 

*i. o 


lj 


3. 2 


lbab 


D. D 


lk 1 


1.9 


lbac 


1 9 


11 


1. 8 


lbad 


4. w 


lm 


1.9 


lbae 


o c 

Z. 0 


In 


2. 1 


lbaf s 


9 o 


lo 


4. 6 


lbag 


D. 1 


IP 


<1 


Iban 




lq 


2. 6 


lbai 


1 H 

1. o 


lr 


L 5 


Lba J 


o . o 


Is 


2. 9 


i u-iif 


>10 


It 


2. 6 


1 1 




lv 


<1 


lbam 




lx 


<1 


lban 




ly 


<1 . 


lea 


7 7 


laa 


1. 7 


leb 


/ 1 

\ I 


lab 


2. 1 


led 


9 1 


lac 


<1 


Ice 


/ I 
\ 1 


lae 


<1 


leg 




lba 


L 1 


lcn 


2 6 


lbb 


L 3 


lei 


1 Q 


lbc 


1. 6 


lcj 


2 7 


lbd 


3. 0 


J.CK 


\ 1 


1 k<a 

JL De 


8. 0 


lcl 


6.7 


lbf 


0.82 


1cm 


5.2 


Ibg 


>10 


lcn 


2.9 


lbh 


4.4 


Ico 


10.3 


• lbi 


1.0 


lep 


3. 1 


lbj 


2.9 


Icq 


2. 1 


lbk 


2. 1 


lcr 


3.4 


lbl 


2.2 


les 


5.3 
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111 coo^t 



lbro 


2. 8 


let 


2. 1 


lbn 


3. 5 


leu 


5.5 


lbo 


2. 2 


lev 


1.8 


Ibp 


2. 1 


lew 


2.5 


lbq 


3.8 


lex 


2. 8 


lbr 


5. 7 


lap 


2.4 



(2) HER 2^d v/Vdr^—- gfiMFfPffl 

5 

ffittft Lfc^H c-er6B2 T?^fCijta& Lfc NIH3T3 -=? * ^MUft^M«E OJUfc* 

BSi:l2-r o CWjftBJSfleli 10%FBS DMEM/F12 jg-g-J^* (J^T complete 

10 medium) 37V, 5%C0 2 , 95% Air plastic dish <PX-ig%m&Ltc 0 

complete medium fclfilflSLfc A4 ftafl££ 1 2 ^^^yv— 3xlO s /well 
S££&^, confluent £fcofc&Jte&{fc-g"4&£ £ "M- 2 B$B3 37*CT?i&g Lfc„ 
$Bfl&£ PBS T* 1 i§15fc^Lfc|£ lysis buffer (60 mM Tris ( P H6.8), 2% SDS, 
10% Glycerol, 5% beta-mercaptoethanol, 0.001% bromophenol blue) d^F® 
15 VSU, jS^&teSlLfctjOSr whole cell lysate £ LX Western blot ffiCLffl 

S6t 25 ng ft<D whole cell lysate £ 7.5% SDS~# JJ TV ]) frT 5 KH 
ftftftfcd'ttfcft PVDF jRfcte^Lfc. Blocking Lfc$, 0.1% Tween20 

20 incubate U HRP Mft^ V* 2 ^ftT^LS L7c 0 *tSrfk^»jtKH 

-C^&.SL chemi luminescence / CCD*^ 7 -Cffifg L^H&flctelEtt 

L7t„ y ^mt'yif-t Densitometer Ct^lftL, fc^'fe^SS 
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S12 



Compounds 


% of control at 0.1 U M 


% of control at 1 MM 


la 


85 


1 


1f 


61 


31 


1 ap 


74 


24 


11 


16 


S 


1 ac 


9 


3 



( 3 ) in vitro mmMMMftR 



^T©ii^X'fc5o 10%FBS mM RPMI1640 ^%|:PLtW^9 6 

5, 000/100 /i /I well rtf„ Wim^M* 3 feftitX 1 00/! 
MA^O. 0 4MM^t8SItfiKLfcigilr 100Ml/well ££Ct? 0 © 

a s t? m * is & >5 s % h ti tc i b & m \z o v > x it * e> k <a v > aj ft t k r z n o „ 

■?:CD^2 5 //M<D Phenazine methosulfate SrffisAllLfc 1 mg/ml XTT f*Jg 
(SIGMA tt») &5 0/zl/well fflfcT £ & Ulf& 4 B$M 3 7 L&ttll& 
«rS-fe$*!a)tjfeflEW-eOD4'9 0 n m&ifc&^fi Lfc 0 

£M* i c so it asuM^ 5 o%mm-rz>mm *nm\^m 

(4 ) in vivo $!!#&#Ji|: 

Balb/c K^r>X (Balb/cAJcl-nu Tr>*, Al^^r 5 

©ITaJ&TKlPBSfclBHSLfct hj£MfilH£ A431 £ 5x106/100 n 
1 £*U 7 0fIli§lXWtt©^ffi* 5 BE 100mm 3 £ftofcB#,£ 

T?«-PO^|iJS^flt* s — JtfcfcS ± 0 1 H4EEo*0^^{tl:iTofc 0 
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of control- B X) 7 (Mfi& 

{fc-g-fc 1 a . Vt&m 1 f Rmt^m a • 2Ts0H 





a 4- ft 

[mg/kg] 




% of 
control 


*tSB 




9. 40 


100 


la 


°- 3 


6. 47 


65. 1 


la 


1 


4. 93 


46.8 


4t&®> la 


3 


2. 70 


20. 3 





4- * 

[mg/kg] 




% o7! 
. control 


MM 




5.76 


100 


oc&m if 


1 


5.63 Zj 


97.2 


it^m if 


10 


1. 09 


1.8 


it & m 

la • 2TsOH 


1 


2.95 


41.0 



(5) gUJRmw* 

<fc*ft la £ i 1A <«« 2000-508657 2 4 MM © 

***MH»***«+afc»^ TA100, TA98, TA2637 *S <fc 
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ZmM^tc a &it£®Z50 «b^«lAlIOV^ttt78.1) ~5000 M Zlf^- 
(«*) 

aas-O^lPfcteUft^fc- 1A TA2637 



n ifl 

MaN J 



IA 

#tb!iift, B*T*Wi^fc*i2 0-0 1 -4 5 8 2 7fci«2 0 0 1 - 
3 5 3 5 2 5&S^^Xfc^ixbO^(iW«^tat^^^t 
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(l) TfS-JK (I) 



HN 



J0-< r1 >" 




( i ) 



C 5 7;v^^^ -s(o) f R 13 (5£^ ffiO~2£>g$:&^U R 13 t±C t 
~C 5 T/^^S£l£-foh -NR U R 1 5 (5$*, R^&itfR 15 ^*^^ 
Sfeit lsX7kmff.T. C,~C 5 7;^;H, C ^CsTA-^y ^SXISC l ~ 
R 2 , R 3 <DV^tt^-*"ii. 

r 27 so 2 nh- (5£9. R^fi^A-* V /g-eM&^tiTv^'bct^c t ~c 
sT/v^gSr^-foK (R 28 S0 2 ) 2 N- (5£*, R 28 li^^*y 
^tLXV^-CbiV^C.-CBT^^r^S^^-f-c), C^CjT/^^fVS, CH 3 
COCH 2 CONH-, CH 3 SCH 2 CH 2 CONH-, NCCH 2 CONH-, 
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HN— • 

(3Cf>, R 7 f3*3fjf^, ^offym*. ^*!iyS, 4-C,-C s 7;^;i/ 
5 R 2 , R 3 CD^!??>-;^ X 



{5£«K R', R'tt-t^tua&StUT, a) Tk&JgC^ b) fch*n*-->gkL< 
IS C , ~ C 6 T/V 3 * y'St'St $ ftX^T S> <£ lr> C , ~ C 6 7Vt'.*/l'S£3Efr-f- 

10 fcoTS&J&fcU -O-, -S-, — N R 1 0 — (3^, R 10 f2*«^Xfi 

&£L, mliO-S^St^tt, R 1 1 * R 1 2 tt^iVeftSU & Lt**^ X 

15 .Ao^v/g, -N(R I6 )-(CO)u-(CR l7 R 18 )v-(CO)j-R 19 

^HTVn-C t^^C^CgTyV^^S^^L, R 1 7 , R 18 tt^JifMl!itt, 

1~5©S?#**U R 19 I4, fcKo ->7/S, 7^71, 

20 C^CsT/v^-y^ ^/i^^y/g, 4-0,-057/^^7-^-1 
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(CH 2 )p 

/ \ 

(CH 2 )q 

P iSj:T/Q»4*tl^aSct-C2Xtt3«r«L, ZI4-0-, - S (O) 
„- gttO~2©S&ft«:ai\L *^=/HXIi-NR !0 - (5£tf\ 

R 20 f4a) tK*®^ b) C l ~C B Tfl'*rA'Xfl'ft~/l'&s C) C,~C 5 7^ 
*y^.;H, d) C 1 ~C 6 7;i'3^->j;/V*'^H, Xlie) >>7;S, "b b 
< fiC ^C^/l'a^^ItiJft^T^tt <fcl^C !~C s Tfr*/l>m&m 

(CH 2 )r 
y^-(CH 2 )k— W 

(CH 2 )t 

**i&*i'A'&* '^r/I, (C,~C 5 7/W^r^) 7?;I, 
If P y 5?V- 1 — OK tvij^y-i — f /K 4-C,-C s 
TA-*/Vfc"^7^y- 1 -^K5U4CONR 21 R 22 (Stf, R 2 \ R 2 2 14 -til/ 

(2) TS-ltt* (I) 

jG-< Rl)n 

r2 ^^n ( I ) 



R 3 ' ^ N' 
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[St, nlilXtt2 0lMU R'tlApyyl^ ^7/1, C,-C s 
C^CsT/^^i, -S(0) f R 13 (St, f fl0-2OSSc 
SrfcU R"ttC 1 -C 6 7;^;vS*St.), — N R 1 4 R IS (St. R 1 4 

R 2 , R 3 <7)V^"f tt^— ^rn, 

R 27 SO z NH- (St, R 27 !^^* V /Itf^^XV^t <b«fcl>C 
s 7^*;u'»&*1\h (R 28 S0 2 ) 2 N- (St, R 28 IS^ty/IfI^ 
10 $HTV>X'bJ:V>C 1 ~C s T/V^^^^i-« ) ), C^CsT^Jf-yl, CH 3 . 
COCH 2 CONH-, CH,SCH 2 CH 2 CONH-, NCCHjCONH-, 



(St, Xfi-C(0)-XliSO a -*r£U R\ R s '*5«tU?R 6 li-?rti^^ 
5ttT, tK^J^, ad^^ Xft^n^^M^, *^y^S, 4-C 1 
15 ~C 6 7M/i'f'<7v?y- 1 -^-f/K> L< ttv 5 (C 1 ~C 5 T/w=¥/i') T$/S 

R 7 -^--f 

HN— • 

(St, R'KC^CsT^^S^it.) £S:U 
R\ R 3 0&>9 



{St, R 8 , R'fi^it^iT^ACLT, a) tK*^, b) C,~C 5 7^^ 




20 
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